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lEMN lADIO IN ID WEEKSI 


nAVRntYOURTUINING 

rAlAfiEKmoiiiuiin 

I am making an offer that no other school has dared to do. 
, I'll take you here in my shops and give you this training 
^ r and you pay your tuition after you have graduated. 
Two montlis after you complete my course you make your 
first payment, and then you have ten months to complete 
your pa 3 ntnents. There are no strings to this offer. I know 
a lot of honest fellows haven’t got a lot of money these 
days, but still want to prepare themselves for a real job so 
they won't have to wony about hard times or lay offs. 

Tve got enough confidence in tliese fellows and in my 
training to give them the training tliey need and pay me 
back after they have their training. 

If you who read this advertisement are really interested 
in your future here is the chance of a life time. Mail the 
coupon today and 1*11 give you all the facts. 



A scene in the hig, hus^ Jiadio Shops at Coyne. Sere you see 
fellows working on real Jladios—not reading about them from 
books or lessons. This is TUE way to prepare for the big' 
money field of Eadio! 


TELEVISION ml TAIKING PICTURES 

Television is already here! Soon there’ll be a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a great future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare NOW for tliese wonderful opportunities I Learn 
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment. 


PREPARE NOW and be 
ready for Radio’s many 
opportunities 

Forget pay-cuts—lay-offs—uDemployment! Don’t be tied down to 
an untrained man’s future. You NEED TRAINING IN A FAST¬ 
GROWING MONEY-MAKING TRADE. Here’s your chance of a 
lifetime to get it! Hundreds of opportunities now open in Radio. 
My sensational offer, explained below, makes it possible for yon 
to START AT ONCE! 

The right way to learn Radio is the Coyne way-—^not by books, 
but by actual, practical work on actual Radio, Television and 
Sound equipment. Here at Coyne you’ll service and operate scores 
of modern Radio receivers, huge Broadcasting equipment, late type 
Television apparatus, Talking Picture machines, Code transmitters 
and receivers, etc. In 10 weeks you can step into a REAL JOB, 
leading to a salary of $50 a week and UP 1 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You buiM radio sets, 
install and service them. You actually operate great Broadcast¬ 
ing equipment. You construct Television Receiving Sets and ac¬ 
tually transmit your own Television programs over our mod¬ 
ern Television equipment. You work on real Talking Picture 


machines and Sound equipment. You learn Wireless Operating on 
actual Code Practice apparatus. We don’t waste time on useless 
theory. We give you tlie practical training you’ll need — m 10 
short, pleasant weeks. 

MANY EARN WHUE LEARNING 

You get Free Employment Service for Life, And don’t let lack 
of money stop yon. hlany of our students make all or a good part 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old, Coyne 
Training is tested—proven beyond all doubt. You can find out every¬ 
thing absolutely free. Just mail coupon for my big free book! 

H. C. LEWIS, Pres. RADIO DIVISION Founded 1899 

COYNE ELECTRICAL SCHOOL 

SOO S. Paulina St., Dept. BS-8H Chicago, 111. 

Mail Coupon Today (or All the Facts 

H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

500 S. Paulina St., Dept. DS*8H Chicago, IlU 

Dear Mr. Lewis: Send me your big FREE Book; details of 
your FREE Employment Service; and tell me all about your 
special offer of allowing me to pay for training on easy monthly 
terms after graduation. 

Name . 

Address . .. •■j»u 

City .-State 
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IN FAR-AWAY SIAM 

From Lakon Lampang, Siam, Mr. 
George Wyga tells of natives who 
called priests to expel devils which 
they believed kept his SCOTT silent 
when it had two faulty tubes. He is 
*Yl^3sed with the sct.^* 


MORE AND MORE PROOF 


Superiorify 

When a receiver consistently, day in and day out, year 
after year, receives the universal acclaim of owners scattered 
from one end of the globe to the other for the most startling 
spectacular performance in all radio history . . . THAT 
MEANS SOMETHING! 

Upon the world-wide, unassailable, documentary endorse¬ 
ment of the legion of written, verified reports of SCOTT 
ALL-WAVE Deluxe owners everywhere . . . this receiver 
rests its case. 

The few expressions reproduced here arc typical of those 
which pour in upon us continuously. They give an inkling 
of how this laboratory-precision custom-built receiver stands 
with its owners. 


IN CENTRAL 

Baron 


MEXICO 


V. Turckheim reports daily 
reception of broadcasts from Ger¬ 
many, France, Spain and Australia- 
"The tone is faultless,”he writes from 
Mexico City, and then adds, "This is 
my first grc<i/ radio.” 


Mr. E. H. Scott is shown 
here aboard the R. M. S. 
Maunganui, en route to New 
Zealand- On this 20,000-mile 
Cruise to the South Seas he 
made constant tests of broad¬ 
cast band reception under 
greatest difficulties. 


Consistent, clear reception 
with loudspeaker volume of 
stations all over the U. S. A. 
is the definite, verified rec¬ 
ord of Mr. Scott's spectacu¬ 
lar test, which included ship¬ 
board operation under most 
trying circumstances. 


A FAMOUS BAND LEADER 

Columbia Chain listeners all know 
Frank Westphal and his music from 
Chicago*s WBBM. He says of his 
SCOTT, "Such marvelous tone qual¬ 
ity is a delightful revelation ... it 
not only rivals nature, it is nature.” 


IN THE PHILIPPINES 

U. S. Army Sergeant Frank Sublette, 
Fort Mills, Cavite, P. I., says, "Rus¬ 
sia, England, France come in just won¬ 
derful. Will never buy any other re¬ 
ceiver but a SCOTT.” . . . And 
tropic reception is "tough.” 


World-Wide Reception Guaranteed 

Because the SCOTT ALL-WAVE Deluxe is constructed by skilled 
engineers to give the very brand of performance reported . . . 
fidelity of reproduction, sensitivity almost beyond measurement, se¬ 
lectivity to conquer the congestion of broadcast the world around 
. . . it carries the strongest guarantee ever offered. It is guaranteed 
to receive daily, with loud speaker volume, short wave broadcasts 
from stations 10,000 miles or more distant . . . and its every part 
(e.vccpt tubes) is warranted for five years. 


E. H. SCOTT RADIO LABORATORIES, Inc. 

4450 RAVENSWOOD AVE., Dept. C-73, CHICAGO, ILL. 



PLETE INFORMATION 


The SCOTT ALL-WAVE Deluxe gives 
perfected performance on all wave bands 
from 15 to 550 meters. It incorporates every 
worthwhile development of radio engineer¬ 
ing, including Automatic Volume Control, 
Visual Tuning, Static Suppressor, etc. For 
all technical data, price quotations, and per¬ 
formance PROOFS, send coupon. 


SEND COUPON AT ONCE FOR C 


E. H. Scott Radio Laboratories, Inc. 
4450 Ravens wood Ave., Dept. C-73, Chicago, III. 
Send me at once, without obligation, complete 
information regarding the SCOTT ALL¬ 
WAVE Deluxe, including performance 
PROOFS, technical data, etc. 

Name . 


Address. 
City . . . 
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Broadcasting Stations employ trained men con¬ 
tinually for jobs paying up to $5,000 a year. 



Police Departments arc finding Radio a great 
aid in their work, ^^any good jobs have been 
made in this new field. 


IWillTraihYouatHome 


Many Make ^50 to UOO a Week 

in ^(a«o-t^mimiaFature 

^fy book, “Rich Rewards in Radio/* gives you full information on the opportunities 
in Radio and explains how 1 can train you quickly to become a Radio Expert through 
iny practical Home-Study training. It is free. Clip and mail the coupon NOW. Radio's 
amazing growth has made hundreds of fine jobs which pay $50, $60, $75 and $100 a week. 
Many of these jobs may quickly lead to salaries as high as $125, $150 and $200 a week. 

Radio-*the Field With a Future 

Ever so often a new business is started in this country. You have seen how the men 
and young men who got into the auiomobile, motion picture and other industries when they 
were started had the first chance at tlie big jobs — the $5,000, $10,000 and $15,000 a year 
jobs. Radio offers the same chance that made men rich in those businesses. It lias already 
made many men independent and will make many more wealthy in the future. You will be 
kicking yourself if you pass up this once-in-a-Iifetime opportunity for financial independence. 

Many Radio Experts Make $SO to $100 a Week 

In the short space of a few years 300,000 Radio jobs have been created, and thousands 
more will be made by its future development. Men with the right training — the kind of 
training I will give you in the N,R.I. Course—have stepped into Radio at 2 and 3 times 
their former salaries. Experienced service men as well as beginners praise N.R.I. training 
for what it lias done for them. 



Spare-time set servicing pays many N.R.i. 
men $200 to $1,000 a year. Full-time men 
make as much as $6S, $7S, $100 a week. 



Talking Movies—an invention made tiossible 
by Radio—employs many well traineu radio 
men for jobs paying $7S to $200 a week. 



Television—the coming field of many great 
opportunities—is covered by my course. 


Many Make $$, $lo, a Week Extra 
In Spare Time Almost At Once 

My Course is world-famous as the one ‘hliat pays for itself.’* The day you enroll I 
send you instructions, which you should master quickly, for doing 28 Radio jobs common in 
most every neighborhood. Throughout your Course I will show you how to do other 
repair and service jobs on tlie side for extra money. I will not only show you how to do 
the jobs but how to get them. I’ll give you the plans and ideas that have made $200 to 
$1;000 a year for N.R.I. men in their spare time. G. W. Page, 110 Raleigh Apts., 
Nashville, Tenn., writes: “I made $935 in my spare time while taking your Course.*’ My 
hook, “Rich Rewards in Radio,” gives many letters from students who earned four, five 
and six times their tuition fees before they graduated. 

Get Ready Now for Jobs Like These 

Broadcasting stations use engineers, operators, station managers and pay up to $5,000 
a year. Radio manufacturers employ testers, inspectors, foremen, engineers, service men, 
buyers and managers for jobs paying up to $6,000 a year. Radio dealers and jobbers 
(there are over 35,000) employ service men, salesmen, buyers, managers and pay up to 
$100 a week. Talking pictures pay as much as $75 to $200 a week to men with Radio 
training. There arc hundreds of opportunities for you to have a spare-time or full-time 
Radio busifiess of your own — to be yoiir own boss. I’ll show you how to start your own 
business with practically no capital — how to do it on money made in spare time while 
learning. My hook tells you of other opportunities. Be sure to get it at once. Just 
clip and mail the coupon. 


I Have Started Manv in Radio at 2 3 Times 


f $400.00 

Each 

Month 



$ 800.00 
In Spare 
Time 



Chief 
Engineer 
Station WOS 


Spent fifteen years as travolinff 
snlcsitian and w^s making gool 
mono)' but could seo the oi>portuiii- 
tics in Radio. Relievo me. I am 
not sorry, for I havo mado moro 
money than ever before. 1 havo 
made more than $400 caeh month 
and It really was your course that 
brought mo to this. 1 can’t say too 
much for G. Dahlstoad. 

It.'idlO Slii. KYA. San Francisco. CaL 


’’Money could not pay for what 1 
cot out of your course. I did not 
know a single thing about Radio 
beforo I enrolled, but I havo made 
$800 in my spare tlmo. although 
my work keeps me away from homo 
from 6:00 A.M. to 7:00 P.iL 
Fvory word I ever read about your 
fourso I havo found true."—Milton 
I. I^lby. Jr.. Toplon, Penrisjivanla. 


I have a nice position and am 
get tme a good salary as Chief Kn- 
gineer of Radio Station WOS. Re- 
fore entering Radio, my salary was 
barely $1,000.00 a year. It is now 
$‘2,100.00 a year. Before entering 
Itadlo. my uork was. more or less, 
a drudgery—It is mm a pleasure. 
All of this Is the result of the 
N.R.I. training and study. You cot 
me my first imiiortanl position." 
II. U. I.N'ince. Radio Station WOS. 
Jefferson CUy. Missouri. 
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TO Be A Radio Expert 


Act Now • - ’ Mail Coupon Below 
for Free Book of Facts and Proof 


You Can Learn at Home in Your 
Spare Time to be a Radio Expert 

Hold your job. There is no need for you to leave home. I will train 
you quickly and inexpensively during your spare lime. You don’t have 
to be a high school or college graduate. My Course is written in a clear, 
interesting style that most anyone can grasp. 1 give you practical experi¬ 
ence under my 50-50 method of training—one-half from lesson books and 
one-half from practical experiments with equipment given without extra 
charge. This unique and unequalled method has been called one of the 
greatest developments in correspondence Radio training, N.R.l. pioneered 
and developed it. It makes learning at home easy, fascinating, practical. 



Special FREE Offer 


Learn the Secrets of Short Wave, Television, 
Talking Pictures, Set Servicing, 
Broadcasting 

I’ll give you more training than you need to get a job—I’ll give you 
your choice, and not charge you extra either, of my Advanced Courses 
on these subjects—(1) Television, (2) Set Servicing and Merchandising, 
(3) Sound Pictures and Public Address Systems, (4) Broadcasting, 
Commercial and Ship Radio Stations, (5) Aircraft Radio. Advanced 
specialized training like this gives you a decided advantage. 

Your Money Back if You are Not Satisfied 

I will give you an agreement in writing, legal and binding upon this 
Institute, to refund every penny of your money upon completing niy 
Course if you are not satisfied with my Lessons and Instruction Service. 
The resources of the National Radio Institute, Pioneer and World’s 
Largest Home-Study Radio School, stand behind this agreement. 

Find Out What Radio Offers. * Get My Book 



Act now ami receive in addition to 
my bijr free liook, ' Rich Rewards in 
Radio,” this Service Manual on 
D. C., A. C. and Battery Operated 
sets. Only my students could have 
this book in the past. Xow readers 
of this magazine who mail the coupon 
will receive it free. Overconnng hum 
noises of all kinds, fading signals, 
broad tuning, howls and oscillations, 
poor distance reception, distorted or 
mnllled signals, poor Audio and Radio 
Trequency amplification and other 
vital service in format ion is contained 
in it. Get a free copy by mailing the 
coupon below. ACT NOW. 


SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra Char ge 


One copy of my valuable 64-page book, “Rich Rewards in Radio,” is 
free to any resident of the U. S. and Canada over 15 years old. It has 
started hundreds of men aud young men on the road to better jobs and a 
bright future. It has shown hundreds of men who were in blind alle\ 
jobs, how to get into easier, more fascinating, better paying work. It tells 
you where the good Radio jobs are, what they pay, how you can quickly 
and easily fit yourself to be a Radio Expert. The Coupon will bring you a 
copy free. Send it at once, ^our request does not obligate you m 
any way. Mail coupon in envelope or paste on post card. ACT NOW, 



.T. E. SMITH, President 
Dept, 3GX, National Radio Institute 
Washington, D. C. 


Experienced 
Radio Man 
Praises 

N. R. 1. 

Course 


•**Beforo taking your courso, I had worked 
at Radio for over soren years, doing 
ciulto a bit of Servicing, but I realized 
that 1 was In need of better training. 
From the first lesson on I began to un¬ 
derstand points that liad had me ^roiitlering. 

The course has taught mo what I could 
not have learned otherwise and I would 
not take many times tho price It has 
cost mo. for the knowledge I have gained. 
In a period of nine months# I have made 
at least $3,500."— C. J. Stegner, 28 6a 
Sandusky Su, Delaware# Ohia 


Former Pay 



snow you how to use my special Radio 
euulpmrnt for rontiuctlng experiments 
and building clmilcs which illustrate 
Important principles used In such well- 
known scls us ^Velillnghouse, General 
Phi ICO. It. c. A.. Victor. 
Majestic and others. You work out 
tt-lth your own hands many of tho 
^tngs y^ read in our lesson books. 
Tins 50*50 method of training makes 
learning at 
h)nie easy. 
1 nieresiliig. 
fasci natlng, 
1 n t ensely 
practical. 


cup and inail NOW/or 

FREE INFORMATION 


}. E. SMITH, President, 

National Radio Institute, Dept. 3GX, 
Washington, D. C. 

Dear Mr. Smith: Please send me your sample lesson 
■‘Trouble Shooting in D. C.. A. C- and Battery Sets” 
and your book, "Rich Rewards in Radio,” which points 
out ihe opiicrtunities for spare-time and full time jobs 
in Radio and your famous SO-.SO method of training 
men to become Radio Experts through home study. I 
understand that this places me under no obligation. 
(Please print plainly). 


Same . 

Address 
City . 


Age.. 


State.. 




I 
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Radio’s GREATEST 
Servicing Rook 


yy##» AMnst Catnpieto MPirectaM*y 
o/ Mi€t€ii9 Circuit M^iuyM*tt,nBS 
puhiisheti ! 


In OI^E VOLI'ME of over 2,300 Pages 


Extra MMciBry Car€*r-^E^aaseteaf MMauwud 




Buy tills Bit* Voliiiiif^ on our 

DEFERRED PAYMEIVT PLAN 


Here are two of the most surprisinfr announce¬ 
ments that we have ever made to the radio tratfe 
and w'e know that it is such srood news that 
every radio man wiH be jrreatly enthused. 
FIRST-^ that the three editions of the OFFI¬ 
CIAL RADIO SERVICE MANUALS have 
now been combined into one bii; volume of 
over 2.300 pages. 

SECOND—that this new single volume of con¬ 
solidated radio circuit diagrams and complete 
radio servicing course can be bought on a de¬ 
ferred payment plan—and at a big saving. 

It is needless to say how valuable the OFFI¬ 
CIAL RADIO SERVICE MANUALS have been 
to members in every branch of the Radio In¬ 
dustry, and how many thousands of each edi¬ 
tion have been sold to manufacturers, jobbers, 
dealers. Service Men and experimenters. But 
we must emphasi^e this one fact: Service Men 
now realize that they are tremendously handi¬ 
capped without the full set of Gernsbnek Slan- 
uals. So much so. that tho.se who have pur- 
cha.scd only one or two volumes, are NOW OR¬ 
DERING THE MISSING BOOKS. They want 
their files to be complete. 

The complete book gives you a volume of over 
2,300 pages with over 5.500 diagrams, charts 
and photos. There are absolutely no pages or 
illustrations or diagrams duplicated. There is 
no radio book published today w'htch is so mod¬ 


ern up-to-the-minute, and which contains so 
much useful information as is to be found in 
this single volume. It is a book that will outlast 
any other radio book in print. Look carefully 
at the illustration of the complete edition on 
the top of page. It measures 9" wide, 12" 
long, 4 14" thick. 

Included in this volume is a complete radio 
servicing course. This course covers every step 
needed to learn the servicing business . , . from 
starting in business . . . materials needed . . . 
and how to go about servicing receivers and re¬ 
pairing other radio cuuipnient. This course in 
itself, is actually w'orth the price of the entire 
book. 

Our new plan now enables every radio man to 
get ihU single volume — a Complete Directory of 
all Circuit Diagrams, of over 2.300 pages, on 
deferred payments. You can order this liook 
immediately— get it in a few days, and \ise it 
while you are doing servicing work. You can 
make the first few calls pay for the entire cost 
of the book. 

For you to get this book is quite simple and it 
is sent to you as soon as your order is received. 
You pay for it in small monthly amounts which 
can be tsiken from your earnings. If you W’ei-e 
to buy the three volumes separately, the total 
cost would be $17.00, including the supplements. 


Now you can get the 


1931 OFFICIAL RADIO SERVICE MANUAL, 
with Supplements, 

1932 OFFICIAL RADIO SERVICE MANUAL, 
with Supplements. 

and the 1933 OFFICIAL RADIO SERVICE 
MANUAL Complete 
at a big .saving. 


MANUALS. WITH SUPPLEMENTS. IN ONE 
VOLUME, WITH IIE.4VV HINDER IS ONLY 


S14.00 


You buy this book this way — 

Send $3.00 with ord^r— 

Pay $5.00 to Express Company upon receipt of 
book. 

Send $3.00 thirty days after receipt of book. 
Send $3.00 sixty days after receipt of b^k. 
Total $11.00. 

AMOUNT IS SENT ^ITH 
>OUR ORDER. WE WILL ALLOW YOU A 
10% DISCOUNT. THIS CAN BE DEDUCTED 
FROM YOUR REMITTANCE. 

IMMEDIATE SHIPMENT 


OVER 


2,300 Pa^es 
5,500 Illiistratioiis 


THIS IS THE GREATE,ST SINGLE 
VOLEME RADIO BOOK IN IHIINT TODAY 


GERNSBACK PUBLICATIONS, Inc. 


3 fnii Cnupnn Tntlnfft 

I- 

1 GERNSBACK PUBLICATIONS. Inc.. I 

96-98 Park Place, New York, N. Y. i 

I Gentlemen: * 

I In accordance uith your Spcclil OtTer, 1 enclose | 
I here\rlil> $3.00 as first payment lowarcl the One- i 

I \ olymc Radio .Manual. Please forward ft to me I 

• promptly. i pon reci ii»t of the bonk. I shall pay | 

I express conipj*n.v $'i.00. Thirty days later I shall * 

, send you $3.00, and sixty days aifter receipt of I 

I book. I shall send you my last payment of $3.00. * 

I If you want to take adrantaec of the Special Dis- | 
I count of 10%. nnali only $12.60 with this coupon. I 

I 

I Name .. I 

J I 

I Address .. I 


96-98 Park Place 


New York, N. Y. I 




City 


.. . State _ 


RC-733 
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^‘Takes the Resistance Out of Radio” 
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SUMMER RADIO 

An Editorial by HUGO GERNSBACK 


T his is the time of the year when, judging by former 
precedents, radio generally sinks to its lowest level, at 
least, so far as the business end of the industry is 
concerned. The old “saw'' that there is no radio busi¬ 
ness worth speaking of in midsummer still has its fol¬ 
lowers. Yet, many large volumes could be published in 
direct refutation of these so-called facts. 

It is true that, as a rule, during the past few years the 
sales of radio sets have always fallen off in the summer. 
That is true, however, only of radio sets and not of other 
radio merchandise, which is becoming more diversified every 
day. It is also true, that, where five years ago people did 
not listen in on their radio sets in the summer time, they 
are listening in now, for the simple reason that modern 
sets, being more powerful, easily over-ride the static, and, 
therefore, make summer reception practically as perfect as 
winter reception, except during the height of thunder¬ 
storms. 

So far as Service Men and others who wish to make 
money out of radio this summer are concerned, the woods 
are literally full of opportunities if you only look for them. 

Public address systems and amplifiers are still in their 
infancy, and the surface has not yet been scratched. 

A few weeks ago the Court of General Sessions, the old¬ 
est court in New York City, became more modern than any 
other court in New York by installing a public-address 
system to carry the voices of witnesses to the jury boxes. 
Jurors had always complained that they were unable to 
hear the testimony, so that the judge interested a friend, 
who is an official of a large radio corporation, and the am¬ 
plifier installation was made. If it is successful, all New 
York City courts will no doubt follow suit, and it won't 
be long before every large court in the United States will 
be thus equipped with public-address and loudspeaker sys¬ 
tems. Here is another marvelous amplifier outlet, and the 
wide-awake Service Man and dealer should know what use 
to make of this information. 

In all our cities, both large and small, we have seen 
portable public-address systems invading the sidewalk. 
This invasion is particularly true of some of the large 
drugstores, where demonstrators are no longer “voiceless,” 
as they have been for generations. Nowadays, the demon¬ 
strator sits behind the window with a microphone in front 
of him, and hanging outside, well over the heads of the 
passersby, is a portable amplifier which projects his voice 
to the passing populace. 

The no\’elty, alone, causes many people to stop and listen 
while they watch the demonstrator. The demonstrators, 
of course, do not build these amplifiers themselves—they 
buy them somewhere, or have them built to their specifi¬ 
cations. There seems to be a good market for this type of 
amplifier, and its use is increasing by leaps and bounds. 
The portable public-address system wdll be in use in in¬ 
creasing quantities this summer at all resorts; most con¬ 


cessionaires, who have stands of some sort, have use for a 
public address amplifier, because they can make their voice 
heard on the sidewalk, in front of their stands, which they 
could not do as efficiently otherwise. It is the same with 
hotels, large dining rooms, in the country and at the sea¬ 
side, where, because of the economic condition of the coun¬ 
try, it is not possible for the smaller hotels or restaur¬ 
ants to hire even a mediocre orchestra. By means of a 
public address system, music can be played all over the 
hotel, and excellent music can be furnished by means of 
electrical transcription. Indeed, a portable public address 
system is now made which combines an electric phonograph 
and pickup working on either A.C. or D.C. The whole sys¬ 
tem weighs less than 50 lbs. and can easily be carried. 

On the smaller inland lakes, boats can l)€ readily equipped 
with public-address systems and commercial announce¬ 
ments can be made for the merchants and hotels of the 
resort, and usually enough advertising of this sort can 
be picked up to make it worthwhile to run the boat all 
summer. The restaurants and general stores usually 
patronize this sort of advertising because it gets results 
for them. 

Then, of course, millions of dollars will be spent this 
eoming summer in modernizing obsolete sets by using the 
avalanche of new tubes which have recently been brought 
out. These tubes are now on the market, and some of the 
tubes lend themselves admirably to modernizing of old re¬ 
ceivers and giving them such power as their owners never 
dreamed of. Much modernizing of this type can be done 
without extensive re-wiring of the sets, but merely by using 
adapters or making minor changes in the wiring. 

Many country hotels of the resort type will also find in¬ 
creasing use this year for the small “cigarbox” type of 
radio set. These sets are low in price, and perform well. 
They are easily transported, require no aerial installation, 
and are ideal for camp and bungalow use too. Every Serv¬ 
ice Man this summer should carry with him a demonstra¬ 
tion sample of one of these sets, and if the demonstration 
is made on the spot—^which is easy to do, as most up- 
to-date camps and bungalows are wired for electricity — 
immediate sales should follow. These sales should be quite 
good, because the demand for a low-priced radio set for 
camp and bungalow always was good in the past, and would 
undoubtedly have been better if the prices had been lower. 
This year, no such obstacle exists, and the prices are no 
doubt lower than they will be for many years to come. 
Prices now are definitely on the upgrade, and it does not 
take much salesmanship to convince a prospect that never 
again will he be able to buy a good radio set at the figure 
he can buy it at now. 

Radio this summer can be made quite good if only you 
go after tfie bnsinesSf and use a little imagination. There 
are still excellent opportunities, and those who follow them 
up will find that radio is not dead in the summer. 










HOW TO BUILD 

THE NEW 

"TREASURE" 

FINDER 

After fen years of research, the author has 
built and used the "Treasure'* Finder de¬ 
scribed below. The fundamental principle 
of operation is well known, and is the basis 
for many measurements. If you are in¬ 
terested, build it now! 


E. FRANKLIN SARVER 



The device in the hands of the author. Note the distance between the 
ground and the loop. 


G old, in small deposits, is ex¬ 
ceedingly difficult to locate. 
Fortune tellers, doodlebug op¬ 
erators, and other fakers con¬ 
tinue to fleece the public and reap a 
harvest from unfortunate persons who 
are willing to spend the last cent they 
possess in an effort to locate buried 
treasure. 

Fortune tellers can prove none of 
their ridiculous claims, and, therefore, 
should be discredited and shunned by 
sane people. Doodlebug operators 
using plumb bobs, Spanish dip needles, 
and other such devices, are either out 
and out swindlers or fanatics who have 
lost their reason. Then, there is an¬ 
other class of investigators who have 
constructed electric inductance bal¬ 
ances that will actually locate metals 


burled a few inches underground. 
These men, for the most part, greatly 
exaggerate the power of their equip¬ 
ment; sometimes selling a five-do liar 
piece of cheaply constructed apparatus 
for as much as two-hundred dollars. 
Some of them won’t sell the equipment, 
but charge lucrative w'ages for a day^s 
work with the device. 

Cold Facts 

Strip gold of its currency value and 
consider it, for a few minutes, for 
just w'hat it is: an ordinary piece of 
metal; a substance which, scientifically, 
is one of the “deadest” of metals. A 
piece of silver or copper has a high 
electrical conductivity; gold is not as 
good, in comparison, A piece of iron 
can be magnetized; gold is non-mag- 


netic. Several other metals can pro¬ 
duce electric currents by galvanic ac¬ 
tion; gold does not. Most metals react 
violently with acids; gold reacts with 
only two. A piece of iron left to na¬ 
ture will slowly change its form and 
unite with other elements of nature— 
it w’ill rust; gold is too dead to rust. 
Since gold attracts nothing, repels 
nothing, and is only a fair conductor 
of electricity, it is therefore difficult 
to locate when buried. The only meth¬ 
od I have been able to discover, after 
ten years of careful research is to set 
up a high-frequency electromagnetic 
field of considerable power, keeping 
the electric field strength at a mini¬ 
mum, and then determining the distor¬ 
tion of the magnetic field pattern by 
metal objects which are within this 
field. 

Theory of Operation 

The device to be described consists 
essentially of two radio-frequency 
oscillators. One of these has a fixed 
frequency of oscillation, and we shall 
call this the fixed oscillator, or 
“monitor” (see Fig. 1); the other 
oscillator is variable, its frequency be¬ 
ing determined by varying character¬ 
istics of the inductance in its oscillat¬ 
ing circuit. This latter wc shall call 
the “floating oscillator.” (See Fig, 1.) 

The monitoring and floating oscil¬ 
lators have their grid circuits so cou¬ 
pled that when they are oscillating 
at different frequencies, a third fre¬ 
quency is produced within the audio 
spectrum in much the same manner 
that an I. F. is produced in a super- 
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FEATURES 


(1) Uses a basic circuit—no tricky connec¬ 
tions that usually confuse builders. 

(2) Will locate any substance capable of 
generating eddy currents. 

(3) It will locate substances at depths de¬ 
pending upon the size of the locator coils. 
If a coil two feet in diameter Is used, the 
system will locate metals at a distance of 
ten times two feet, or twenty feet. 


(4) The parts used in its construction are ob¬ 
tainable at almost any radio parts supply 
house 



Fiq. A 

Photograph of the "Treasure" Finder completely assembled. 



Fig. B 

Photograph of the "Treasure" Finder with the lid removed. 


heterodyne. With the exception of the 
coils of the floating oscillator, the two 
oscillators are completely shielded. 
The high-potential wires are very care¬ 
fully choked and bypassed so that all 
high frequency circuits are strictly 
localized; this is of vital importance 
to the successful operation of the 
instrument. 

In operation, there is a high fre¬ 
quency electromagnetic field of force 
set up by the inductance coils, LI and 
L2 of Fig. 1. When this field of force 
strikes an electrical conductor—any 
metallic object—eddy currents are set 
up in the metallic object of such polar¬ 
ity that they repel the electromagnetic 
field of the floating oscillator, thus 
changing the electrical characteristics 
of the inductances L1-L2 to the 
extent that the natural period of the 
floating oscillator circuit is altered. 
The monitoring oscillator, however, 
continues to oscillate at its fixed fre¬ 
quency, and, consequently, the fre¬ 
quency of the beat note (difference be¬ 
tween the two frequencies) being 
reproduced in the phones is changed. 
Unfortunately, there is another vari¬ 
able in the floating oscillator circuit 
which will cause a change of fre¬ 
quency: the electrostatic field, which is 
varied by capacity change. This elec¬ 
trostatic variable must be kept at the 
lowest possible value because the elec¬ 
trostatic field at the frequency we use 
does not penetrate the earth but plays 
on the surface, making the earth one 
plate of a variable condenser and the 
coil L1-L2 the other plate, so that any 
change of position of the coil L1-L2 
will cause a change in the audio beat 


note, making the device unstable and 
unusable. This undesirable effect is 
minimized by carefully choking and 
shielding. It will be noticed that there 
is an electrostatic shield around Ll- 
L2 (see Fig. 2). At first thought it 
would seem that this shield might ab¬ 
sorb a great deal of energy. It is, 
however, constructed of a piece of 
copper screen wire, and does not make 
a complete loop: the ends of the shield 
are separated by a distance of one 
inch, the open end being placed op¬ 
posite the cabinet; the wire groumiing 
this shield to the cabinet is soldered 
to the shield and cabinet at the near¬ 
est points. This coil shield greatly re¬ 
duces the electrostatic field, but does 
not materially reduce the electro¬ 
magnetic field. Further reduction of 
the electrostatic field is accomplished 
by grounding the copper box to the 
body of the operator by a bare copper 
wire soldered to the box and wrapped 
around the handle in such a manner 
that the operator’s hand is always in 
contact with it. 

The circuit is comparatively simple, 
but must be very carefully constructed 
with precision parts, and all wires must 
be carefully placed and tied firmly in 
position using paraffine impregnated 
twine. 

It will be noticed by a study of the 
values of the component parts of the 
floating oscillator circuit that the fre¬ 
quency of the floating oscillator is 
comparatively low. I have found that 
higher frequencies extend to greater 
distances, hut that the earth, par¬ 
ticularly if it is wet, will reflect so 
much energy that the advantage gained 


is more than ofl’set by the losses in the 
soil; and further, if the frequency is 
too high, the earth will act as a piece 
of metal, with the result that erroneous 
results are constantly being obtained. 
Another important point is to keep the 
frequencies of the two oscillators wide¬ 
ly separated so that they will not be 
inclined to drift into step and produce 
zero beat. 

Using fhe Insfrumenf 

Ill adjusting the instrument, you will 
find that as the trimmer condenser on 
the monitor is varied, a beat note will 
be heard in the phones. Increase the 
trimmer capacity until zero beat is 
reached; then increase it just a little 
more until a beat note is heard at 
nearly the lowest audio frequency. 
Then adjust the regeneration control 
until the monitor just barely keeps 
oscillating. At this point the instru¬ 
ment is most sensitive, ff the histyni- 
merit has been carefully constructed, 
it should produce a noticeable change 
of pitch in the phones when a piece 
of copper, equal hi dittmeter to that 
of the field coil L1-L2 is at a distance 
of ten times the diameter of the coil. 
In other words, if you are using a two 
foot coil, as shown in Fig. 2, you should 
be able to determine the presence of 
a piece of copper two feet in diameter 
at a distance of twenty feet. 

Much, however, depends upon the 
operator, his familiarity with the op¬ 
eration of the instrument, and the 
sensitivity of his ear to variations in 
pitch. By experimenting, you will find 
that by changing the adjustment of the 
trimmer condenser on the monitor, you 
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- TREASURE FINDERS- 

For three years RADIO-CRAFT has run descriptions of metal locators called "Treasure" 
Finders. The term Treasure ' Finder is not completely descriptive of the function of these 
devices. The apparatus described in this and previous articles on the subject may be used 
just as successfully for the location of sewer pipes as for the location of gold. You may ex¬ 
plore a certain bit of territory for hours—or even days or weeks—and finally locate a shovel. 
We wish to emphasize this point merely because hundreds have written in demanding to 
know how the device may sift scrap metal from gold. Any metal locating device is inca- 
pable of sifting—it can only determine the presence of substances which are large enough 
and good enough conductors of electricity to work the apparatus. 


can cause the audio frequency to either 
increase or decrease when metal is 
present in the floating field, depending 
on which side of zero beat the note is 
brought in. I find that much more 
satisfactory results are obtained by ad¬ 
justing the trimmer, Cl A, so that the 
pitch increases when metal is brought 
into the field. Be sure to adjust the 
floating-oscillator trimmer, C2A, so 
that a change in pitch caused by metal 
entering the field of the floating coil 
will be in the opposite direction to 
the change in pitch caused by a ca¬ 
pacity change when the hand is 
brought near the field coil. Operation 
in this manner makes it possible to 
swing the coil slowly from side to side 
over the ground and disregard fre¬ 
quency changes going slightly <Iown 
the musical scale, because you will 
know they are caused by ground ca¬ 
pacity; a rising pitch will always mean 
the presence of metal directly under 
the field coil. 

Construction Details 

With reference to Fig. 1, coils Ll 
and L2 each consist of 8 turns of No. 
26 D.S.C. wire, 24 inches in diameter. 


Ll is separated from L2 by a distance 
of V 2 inch. The physical layout of 
this coil is given as previously stated 
in Fig. 2. 

The coil L3 consists of 80 turns of 
No. 26 D.S.C. wire on a form one- 
inch in diameter. Separated with a 
small disc from L3 —about inch —is 
L4, which consists of 20 turns of No, 
26 D,S,C wire. All coils are close 
wound. Do not use varnish or shellac 
on the coils; use a clear lacquer to hold 
the turns in place after they have been 
wound. With reference to the coils 
Ll and L2, carefully tape them, after 
they have been wound, with one layer 
of strong linen tape, treat with lacquer, 
and then put the screen shield into 
place around the outside of the coil; 
now cover it with a second layer of 
linen tape, tightly wound, and then 
lacquer the entire assembly. These 
coils may be made from seasoned hard 
wood: a glued type, all wood bicycle 
rim makes an excellent form. The 
construction details of the assembly 
are illustrated in Figs, A, B, and 2. 
All dimensions are labeled thereon, 
and you should have little difficulty in 
constructing same. 


List of Parts 

Four coils, ns described, Ll, L2, L3, 
L4; 

One Aerovox fixed mica condenser, 
.00025-mf,; Cl; 

Two variable compression trimmer con¬ 
densers, 220 mrnf.. Cl A, C2A ; 

Three Aerovox .002-mf. fi.xed mica 
condensers, C2, C3, C8; 

One Aerovox fixed condenser, 250 
mrnf., C4; 

Three Aerovox mica condensers, .5- 
mf., C5, C6, C9; 

One Aerovox, 40 mrnf. fixed mica 
condenser, C7; 

One Electrad, 500,000-ohm rheostat, 

Kl; 

One I.R.C,, 1 meg. grid leak, R2; 

One I.R.C., 10,000-ohm resistor, 1 

watt, R3; 

Four Trutest, type H10102, 5,5 milli¬ 
henry chokes, RFCl, RFC2, RFC3, 
RFC4; 

Three four-prong sockets; 

Three Amperites, type 6*30: 

Four flashlight cells; 

Two 45-volt portable batteries; 

One pair telephone receivers; 

Three type 30 tubes; 

One case, as per construction details. 
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THE N. R. I.-PHILCO 
SET TESTER 


A N unusually complete and versatile “all-purpose'' set tester that 
meets all the requirements of modern service work has been 
developed by engineers of the National Radio Institute and 
^ ^ the Philco Radio & Television Corporation* This excellent 

instrument permits the isolation of the defective circuit and the detec¬ 
tion of the defective part, and the use of point-to-point voltage or re¬ 
sistance measurements, I'egardless of the type of receiver. The use 
of complicated and troublesome adapter plugs has been entirely 

avoided. . , , . i j n 

The carrying case measui'es 11 % x7'/4 x8 inches, and includes all 

of the following: 

(1) A shielded signal generator covering all frequency ranges from 
105 to 2,000 kilocycles; direct reading dial, calibrated in kc.; shielded 
lead for connection to all types of radio sets; batteries self-contained, 
for testing A.C,, D,C., battery, and automobile receivers, 

(2) Rectifier type output meter with five ranges; universal output 
adapters with 36-inch leads for making connections to all 

types of output tubes, 

(3) A.C. voltmeter: accurate A,C. voltage readings are 
obtained through the use of different scales for low and 
high range readings. Calibrated to 0-10, 0-20, 0-100, 0-200 
and 0-1,000 volts. 

(4) D,C. voltmeter, with 0-10, 0-20, 0-100, 0-200 and 
0-1,000 volt scales. D.C. scale is black, A.C. scale is red, 
for quick identification. 

(5) D,C. milliammeter, ranges 0-.5-, 0-1, and 0-100 ma. 

(6) Ohmmeter, 0-1,500, 0-150,000, and 0-1,500,000 
ohms. Accurate readings as low as 2 ohms. 

(7) Tube tester, providing accurate performance test 
using signal generator and output meter. 

(8) Capacity meter. .01- to 2 mf, range, using 60 cycles, 

AC. 

The basic meter is a 0-*5-ma. jewel pivoted milliammeter. 

When used as an A.C. or D.C. voltmeter, it has a sensi¬ 
tivity of approximately 2,000 ohms per volt. A simple sys¬ 
tem of tip jacks permits quick selection of any desired 
scale range. 

The complete instrument weighs only 12 pounds. The 
case is strongly constructed and will stand the abuse to 
which service equipment in general is subjected. 


Panel view of the N. R. 1,—Philco set tester described here. 


Inside view of the tester. A shield, not shown, surrounds the oscillator section. 


POSTAL "UNIVERSAL" AUTO KIT SET 


A UNIVERSAL five-tube midget superheterodyne 
that can be used on either alternating or direct 
current at 110 volts, or on six volts D.C. for 
^ car operation, has been brought out by the 
Postal Radio Corporation. For automobile service the 
set may be mounted on the car’s instrument board and 
controlled directly by its regular knobs, or may be 
placed on the engine bulkhead and operated by remote 
control from the steering column through a flexible 
drive shaft. 

For A.C.-D.C. house operation the tube filaments are 
connected in series; for car operation, they are put in 
parallel. The first tube is a 6A7, acting as a combined 
oscillator-first detector. This feeds into a 78 I.F. ampli¬ 
fier, which is followed by a 77 second detector and a 
type 43 output tube. A 25Z5 rectifier tube is included 
in the power supply circuit. The intermediate amplifier 
is tuned to 465 kc. 

The receiver is self-contained except for the “B” sup¬ 
ply for auto service. Chassis and dynamic loud-speaker 
(Continued on page 55) 



Here i$ how the Postal set looks when installed in a car. 
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LATEST RADIO 
EQUIPMENT 


RESISTOR KIT 


CONDENSERS 


NEW METER 


A LEADING resistor manufacturer 
^ announces a new kit of ^/^-watt re¬ 
sistors placed in a handy box, as illus¬ 
trated below. There are twenty resist¬ 
ors in all, ranjring in values from 50 
ohms to 3 megs. The individual values 
are as follows: 50, 100, 250, 500, 1,000, 
1,500, 2,000, 6,000, 10,000, 20,000, 
25,000, 50,000, 75,000 ohms, and .1-, 
,25-, ,5-, 1, 1.5, 2, and 3 megohms. 

It is interesting to note the change 
in construction that resistors have un¬ 


dergone in the past few years. Not 
many years ago all resistors were 
made in the cartridge type—a grid-leak 
mounting was necessary to hold the 
unit in place. Now’, the end caps are 
replaced by pigtails, and the pigtails 
furnish the sole support for the unit, 
which is, incidentally, quite sufficient. 

The variety of sizes now available is 
a godsend, too. 



The resistor kit. (101) 


INTENSIFIER-SUPPRESSOR 

/i NEW little device, designed to con¬ 
nect in the antenna circuit of radio 
receivers, has been produced and is 
now procurable. The device consists 
of two rotating concentric tubes coated 
wnth copper leaf on the inside; it 
is manipulated by twirling the two 
tubes, as shown in the illustration be¬ 
low. 

According to the manufacturers, the 
maximum capacity of the condenser is 
.001-mf., while the minimum capacity 
is practically zero. 



THERE is now generally available a 
new line of condensers suitable for 
requirements where the voltages range 
from 200 to 7,000 volts. A photograph 
of one type of unit, desig7ie<i for use 
in aircraft or portable transmitting 
service, is illustrated below. 

These units, of course, are built in a 
large variety of sizes between the two 
limits mentioned. 



A condenser. (103) 


MIDGET DYNAMIC SPEAKER 
A WELL-KNOWN manufacturer is 
' 'now in production on a new midget 
speaker illustrated below. The unit is 
but 5'^ inches square and 2% inches 
deep, including the output transformer. 
The field coil of the unit shown has a 
resistance of 3,000 ohms, and its output 
transformer is designed to feed from 
a single output tube. 

No doubt, the speaker is available 
for various tubes and circuits. 

Only one type is shown below. 



IN the instrument field there may now 
* be procured by any one a low cost 
type 531 D.C, or A.C, meter of the 
magnetic-vane type suitable for panel 
mounting. The D.C, type is illustrated 
below. 



New D. C. meter. (|05) 


NEW SOCKET 


TO meet the variety of uses, there is 
* now’ a new socket of unique de¬ 


sign. In mounting, it is pressed and 
turned, and the job is finished. No 
rivets or screws are necessary. 



Circular socket and template. ()06) 


NEW RESISTOR 

T HE type L unit, designed for mul¬ 
tiple mounting on a stud, as shown, 
is now available. Because they are 
precision built, these units are espe¬ 
cially valuable for decade, bridge, and 
test apparatus. 



Intensifier-Suppressor. (102) 

Name of manufacturer of any device will be sent 


New midget speaker. (104) 
on receipt of a self-addreaped, atamped envelope. 


‘Multiple** resistors. (107) 

Kindly srive (number) in description under picture. 
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OHMMETER 

AN ohmmeter, designed specifically 
for circuit testing, is marketed by 
a firm, is now available, and is il¬ 
lustrated below. Known as the Model 
402, it is adaptable for use by electri¬ 
cians, Service Men, and mechanics. In 
two ranges, it is capable of measuring 
resistances from .25-ohm to 2 meg¬ 
ohms. The instrument is housed in a 
black metal case and measures 5% 
inches wide, SV 2 inches high, and 2 V 2 
inches deep. The sensitivity of the 
meter is 1,000 ohms per volt and is of 
the d'Arsonval type. 



An ohmineter—nothing else but. (108) 


THE AUTONATOR 
T AKING no drain from the auto bat- 
' tery, and having no brushes, collec¬ 
tor rings, commutator, or w'ire-wound 
armature to require service, the Auto- 
nator, now manufactured and gener¬ 
ally available furnishes llO volts, 
60 cycles A.C. in automobiles, trucks, 
buses, etc. for the operation of radio 
sets, and P.A. systems. 

It is designed for operation from the 
fan belt, and provision is made for the 
regulation of voltage at all speeds. The 
Autonator is available in six sizes: 50, 
100, 150, 250, 350, and 500 watt rat¬ 
ings. 

The device is illustrated below. As 
may be seen, it is completely housed 
in a strong case and is equipped with 
the pulley required for driving. It is 
very easy to mount. 



A generator. (110) 


"RADIO MODULATOR" 


A SERVICE Man may avail himself 
of a very novel device that converts 
any radio set into a public-address sys¬ 
tem. The modulator consists essen¬ 
tially of an R.F. oscillator modulated by 
the Heising system by a microphone or 
phonograph; the output of this modu¬ 
lator is then connected to the antenna 
and ground posts of the radio receiver 
which amplifies and rectifies the modu¬ 
lator’s output in the normal manner. 
Thus, it becomes entirely unnecessary 
to ‘‘revamp” the receiver to use it for 
P.A. work. Two type 27 tubes are 
used: one as the oscillator and the 


other for the speech amplifier. 

In view of the fact that the modula¬ 
tor is grounded and placed in a shielded 
container, and because the antenna is 
disconnected from the radio receiver 
while the modulator is in use, radiation 
is reduced to practically zero. 

An interesting application of this de¬ 
vice is its use in demonstration booths 
in radio stores. The device may be set 
up by the demonstrator so that its out¬ 
put feeds several sets. The one which 
reproduces the customer’s voice most 
naturally is the best set. 

Thus, the customer sells himself. 



Photograph of the radio modulator. (10?) 


A BRIDGOHMMETER 

A fter much research, there has 
been designed a novel resistance 
bridge suitable for the measurement of 
resistance from .1-ohm to 10 megohms. 
This device is not an ohmmeter — it is a 
Wheatstone bridge designed for rapid 
manipulation, so necessary in modern 
service work. An interesting advan¬ 
tage is that it may be either A.C. or 
battery operated. 



Bridqohmmeter. (Ill) 


TUNING CONDENSER 

A LARGE condenser manufacturer 
now has made available a new 
“double end” condenser known as the 
type 516. One rotor may be blocked 
in any position. They are available in 
many sizes. 



’’Double end” condenser. (112) 


LAPEL MICROPHONE 

ILLUSTRATED below is one of two 
' new types of lapel microphones pro¬ 
duced by a large microphone manufac¬ 
turer. It is light, noiseless, and 
housed in bakelite. 



Lapel microphone. (113) 
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NEW 

TUBE DATA 

Of the several new tubes now available, 
almost all are designed to replace the 
oscillator and tirst-detector in superheter¬ 
odynes, resulting in Increased gain. 


LOUIS MARTIN 



(Data courtesy UCA, Sylwmia, Kaytficon. and National Union.) 
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RELATIVELY speaking, of the 
several new contributions to the re¬ 
ceiving tube field that have been 
announced during the past month, 
only one is radical enough in design 
to merit detailed consideration. The 
tubes, however, will be described 
in alphabetical order for easy refer¬ 
ence. 

2A6—New Duo-Diode Triode 

The Eveready Raytheon Corporation 
announces a tube almost identical in 
construction with the type 75 described 
in the April issue of this magazine. 
This new tube is known as the 2A6 
and differs mainly in the filament 
rating which is 2.5 volts at .8-ampere. 
The 75, referred to above, is a 6.3- 
volt, .3-ampere tube. 

The characteristics of this tube fol¬ 
low: plate voltage, 250; grid bias, — 2 
volts; plate current, 1.2 ma.; amplifica¬ 
tion factor, 100; plate resistance, 90,- 
000 ohms; mutual conductance, 100 
micromhos. As will be noted, the triode 
section has a high amplification factor 
equal in value to that of the 75. The 
socket connections for this tube are 
shown at A in Fig. 1 and the 
plate characteristics in 
Fig. 2. 


2A7 and 6A7—Electron-Coupled 
Converte rs 

These two new tubes are 
5-grid, electron-coupled de¬ 
tector - oscillators designed 
especially to replace the 
more conventional oscillator 
and detector tubes in super¬ 
heterodyne receivers. These 
tubes are similar in elec¬ 
trical characteristics, except 
for the filament rating: the 
2A7 is rated at 2.5 volts at 
.8-ampere, and the 6A7, 6,3 
volts at .3-ampere. Com¬ 
bining the functions of oscil¬ 
lator and detector into a 
single tube of the construc¬ 
tion illustrated here offers 


several advantages: first, the trans¬ 
lation gain—intermediate-frequency 
voltage divided by the R.F. signal volt¬ 
age—is greater in the 2A7 or 6A7 
than when separate tubes are used; 
second, more complete isolation be¬ 
tween the R.P., oscillator and I.F. cir¬ 
cuits is secured; and third, the fre¬ 
quency of oscillation of the oscillator 
is much more stable than in the more 
conventional arrangements. This latter 
is due to the fact that the frequency 
of oscillation is independent of the 


-A- 



Diooe 



G51S 



cathode 



Fig. ♦ 

At A, socket Connections of the 2AA: at 8, for the 
2A7, 6A7; at C, for the 2B7, 6B7; at 0, for the 6F7. 



Fig. 2 

Plate characteristics for the 2A6; note the load line. 


load on the oscillator portion of the 
tube, a characteristic which is common 
to all electron-coupled oscillators. 

It might be well to reconstruct this 
tube and analyze its action. Fig. 3A 
shows a heater, a cathode, a grid, and a 
plate, similar in construction to a 
27 tube, with which we are all 
familiar. In such a tube, we know that 
the signal is applied between the grid 
and the cathode, and, furthermore, we 
know that the positive swings of the 
signal increase the plate current and 
the negative swings of the signal de¬ 
crease the plate current. Instead of 
making the plate of a solid piece of 
metal, suppose we construct it of two 
rods, connected together, as shown in 
B of Fig. 3. We know, of course, that 
these small rods will not collect as 
many electrons as would the solid 
plate, shown in A, but we do know 
that this tube will function exactly 
as that shown at A. Our new tube 
may now be connected in the conven¬ 
tional oscillator arrangement, as shown 
at C of Fig. 3. So far, the only 
change made was in the physical con¬ 
struction of the plate. Suppose, we 
now put another grid and our old plate’ 
inside the tube, as shown at D. Our 
tube is now divided into two distinct 
parts: the triode unit shown 
at C, and another grid and 
plate. If we connect grid 
No. 1—shown at E in Fig. 
3—to an oscillator circuit, 
connected as shown in 3C 
and grid No. 3 to a radio¬ 
frequency signal, the final 
connection will be that 
shown at E. The two coils, 
shown to the left in this dia¬ 
gram, are the usual oscillator 
coils used in the conven¬ 
tional superheterodyne; and 
the two coils, shown in the 
center, are the conventional 
first-detector R.F. coils, 
while the two coils to the ex¬ 
treme right constitute the 
first I.F. transformer. 

Thus, we see that gi id No. 

1 is the control grid for the 
oscillator, while the two rods 
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Fig. 3 

A series of drawings pictorially showing the construction and operation of the 2 a 7 and 6A7 tubes. 


— called the a)to<le-grid — act as the 
plate of our simple 3-element tube, 
shown in B. These rods are known 
as grid No, 2. The third gvid which 
we installed and which we connected 
to the R.F. coil is known as grid No. 
4; grids 3 and 5 merely surround this 
grid in order to shield it from the plate 
and from grid No. 2. This shielding 
results in a high plate resistance, com¬ 
mon to all tetrodes, gives a high gain, 
and also prevents interaction between 
the signal section of the tube and the 
oscillator section. 

We may now trace out the complete 
action of the electron-coupled conver¬ 
ter. The cathode emits a copious sup¬ 
ply of electrons which are attracted 
mostly by the positive potential of 
grid 2. In view of the fact that the 
cathode, grid 1, and grid 2, is produc¬ 
ing oscillations, the electron stream 
passing through the two rods is varied 
at the frequency of oscillation of this 
section of the tube. Since grid 3 is 
interposed between G2 and the plate, 
those electrons which do pass it are 
further varied in intensity because of 
the signal applied to grid 4. Now, grid 
4 is biased exactly as an amplifier, and 
because of the interaction of the signal 
and the oscillator, only one-half of the 
signal causes current to flow to the 
actual plate. In this manner the elec¬ 
tron stream to the i)late—and hence, 
the plate current—is varied: first, by 
the oscillator; and second, by the sig¬ 
nal. Consequently, the I.F. produced 
is equal in frequency to the difference 
between the oscillator and the signal, 
and flows through the first I.F. trans¬ 
former primary. 

In connection with this theory, it 
should be pointed out that enough 
electrons must exist between grids 2 
and 3 so that the plate current may 
be increased due to the positive parts 
of the signal even though the oscillator 
grid may be negative. In other words, 
that space in the tube between grids 
2 and 3 becomes a virtual cathode for 
the signal portion of the tube. This 
idea is represented by the sketch at F 
in Fig. 3. The signal grid, G4, is so 
constructed that it has variable-mu 
characteristics. This condition enables 
the tube to be connected in conven¬ 
tional A.V.C. circuits when other 
A.V.C.-controlled tubes are of the 58 
type. 

If, in a given circuit, an A.F. os- 
RADIO-CRAFT for JULY. 


dilation is experienced when using 
this tube, it is probably due to too 
much feed-back for the values of grid- 
leak and grid-condensers employed. 
Under these conditions, the coupling 
between the oscillator coils should be 
reduced or the value of the grid-leak 
lowered. The amount of I.F. obtained 
from the tube may be controlled by 
a variable negative voltage on the 
modulator grid—signal grid—which 
may be obtained either from a sepa¬ 
rate supply or from a variable resistor 
in the cathode circuit. Further con¬ 
sideration on this point will be given 
later. 

The range of control-grid bias re¬ 
quired to control the I.F. signal should 
be governed by the screen grid— G3 
and G5—voltage. With 100 volts on 
the screen grid and -3 volts on the 
signal grid, the range of bias voltage 
may be from -3 to about 50. If the 
screen voltage is below 100 volts, then 
the maximum variation in signal grid 
bias must be somewhat less than 50. 

Figure 4 shows the variation of mu¬ 
tual conductance with variations in 
modulator-grid volts. It is seen that 
the mutual conductance decreases 
quite uniformly for bias voltages in 
the neighborhood of 20 volts, which 
means that the I.F. output varies uni¬ 
formly with corresponding variations 
in grid bias. With reference to Fig. 
3E it should be mentioned that the 
value of C should he greater than 50 
rnmf., in order that undesirably high 
voltages are not built up in the plate 
circuit; if such voltages do build up, 
degenerative action will take place, re¬ 
sulting in decreased eibciency. 

An interesting curve is that shown 
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Curve showing the relation between signal-grid 
(G4) volts and mutual conductance of the 2A7, 
6A7 tubes. 
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Fig, S 

Load impedance vs, translation gain for the 2A7, 
&A7 tubes. 


THE TUBES AT A GLANCE 


2A6—Duo-Diode Triode 

This tube is the same as the 75, but 
has a filament rating of 6.3 volts. Plate 
voltage, 250; grid bias, —2; plate cur¬ 
rent, 1.2 ma.; amp. factor, 100; plate 
resistance, 90,000 ohms; mutual cond., 
100 mmhos. 

2A7, 6A7, Elecfron-Coupled 
Oscillators 

Replaces oscillator and first-detector in 
superheterodynes. The 2A7 and 6A7 are 
the same, except for filament rating: 
2A7, 2.5 volts; 6A7, 6.3 volts. See text 
for the characteristics of this tube. 


2B7, 6B7—Duo-Diode Pentodes 

These tubes have a diode detector and 
a pentode amplifier in one envelope. 
They are similar except for the filament 
rating: 2.5 volts for the 2B7 and 6.3 volts 
for the 6B7. The pentode may be an 
amplifier feeding the diode, or vice 
versa. 

6F7—Oscillator First-Detector 

Th is tube is a triode and a pentode in a 
single envelope. The triode section is 
the oscillator and the pentode the signal 
amplifier. Hence, this tube replaces the 
conventional oscillator and first-detector 
In superheterodynes. 
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Fig. 7 

An interesting drawing of the 2A7, 6A7. 



Fig. 9 

A family of plate voltage—plate current curves for 
the 2B7, 687 tubes. 


in Fig. 5. This curve shows the rela¬ 
tion between the translation gain and 
the load impedance of the resonant 
plate circuit. It is seen that it is pos¬ 
sible to obtain a gain of well over a 
100 with this tube — a gain far greater 
than that attainable with any other 
previous detector-oscillator combina¬ 
tion. 

The socket connections for this tube 
are illustrated in Fig, IB and two cir¬ 
cuits illustrating its use are shown in 
Fig. 6. The circuit of A is similar to 
that shown in Fig. 3E. The only dif¬ 
ference lies in the use of additional 
resistors and condensers. Condensers 
C are .l-mf. bypass units; resistor R 
is the bias resistor for the modulator 
section of the tube; Rl is the grid leak 
for the oscillator section, and its value 
depends upon the screen voltage— 
voltage of grids 3 and 5—applied. 
Rl should have a value between 10,000 
and 25,000 ohms when the screen volt¬ 
age is 50; a value between 25,000 and 
50,000 ohms when the screen voltage 
is 75; and a value between 50,000 and 
100,000 ohms when the screen voltage 
is 100. Resistor R2 should have a 
value of 20,000 ohms when the plate 
voltage is 250. This resistor is used 
to prevent the anode-grid, G2, from 
overheating and becoming red-hot — 
when, the oscillations are feeble and 
the plate voltage is high. 

The circuit at B of Fig. 6 is similar 
to that shown at A, except that the 
current for both the screen and the 
plate flow through the anode-grid coil. 
This system results in increased sta¬ 
bility of output especially at the low 
frequency end of the scale, although 
both systems 1 and 2 are very stable. 

The following ratings and character¬ 
istics for this tube obtain: 

PUtc Voltagfl . 250 max. 

Screen VolUge ^Griila Nos. 3 and o). . 100 max. 

Anode-Grid (Grid No. 2) . 2.50 max. 

Centrol-Gnil (Grio No. 4) . — 3 min. 

Total Cathode Current . 14 max. 

Tyracal Omration: 

neater Voltage . 6.3 

Plate Voltage . 2.50 

Screen Voltige (Grids Nob. 3 and 5) . 100 
Anoile-Grid (Grid No. 2). .250 

Control-Grid (Grid No. 4). —3 

Obcillator-Griu (Grid No. 1) Resistor 50.000 
Plate Current. ... .4.0 

Screen Current . .2.0 

Anode^jrid Current . . . .3.5 

Oscillator-GHd Current .0.5 

Plate Rraistancc. .0.3 

Conversion Conductance . . . .475 

Conversion Conductance at —42.5 

volts on Grid No. 4 2 


Volts 

Volts 

Volts 

Voits 

Ma. 

Volts 

\'olt.s 

Volts 

Volts 

Nolts 

Ohms 

Ma. 

Ma. 

Ma. 

Ma. 

Megohm 

Micromhos 


Micromhos 


The following tabulation gives suit- 
al>le values for different voltages on 
the electrodes. The value of the grid 
resistor, Rl, for the oscillator is also 
given: 


PiiUe 

S.(r. Volts 

A rWile-Grui 

Grifi 

Voits 

(GS <t* 06) 


Resistor^ Rl 

250 

100 

250 

50.000—100.000 

250 

75 

too 

25,000 50,000 

2.50 

50 

100 

10,000 25,000 

100 

50 

100 

10,000- 25,000 


A pictorial view of the 2A7 or 6A7 
tube is shown in Fig. 7. 

The 2B7 and 6B7—Duo-Diode Pentodes 

The name "‘duo-diode pentode” re¬ 
veals the multiplicity of possibilities 
that such a tube presents to the design 
engineer. These tubes—they are iden¬ 
tical except for the heater rating— 
are designed for performing simultane¬ 
ously the functions of detection, ampli¬ 
fication, and automatic volume'control. 
These tubes have a single cathode 
structure. The emitting surface on 
the sleeve in two sections: one for 
the diode, and the other for the pen¬ 
tode unit. This construction permits 
independent operation of the two sec¬ 
tions and accounts for the flexibility 
of the tube. This tube takes a 7- 
prong base, the socket connections for 
which are illustrated in Fig. 1C. Types 
55, 75, and 85 tubes utilize a diode 
construction similar to the 2B7 tube, 
so that the important difference lies 
merely in the use of the pentode am¬ 
plifier section. In the previous duo- 
diode tubes, the amplifier section w’as 
a triode, and its use was therefore re¬ 
stricted to A.F. amplification. If such 
a tube is used in the R. F. section, un¬ 
controllable oscillation is bound to re¬ 
sult, This undesirable effect has been 
eliminated by the introduction of a 
pentode unit, and it is therefore suit¬ 
able for operation in R.F. circuits; that 
is, the pentode may feed the diode, or 
the diode may feed the pentode. The 
former use is, of course, preferable. 

The diode section is admirably 
adapted to detector service, A diode 
system is characterized by high rec¬ 
tifying efiiciency, furthermore, with 
proper choice of load resistance, it is 
possible to maintain the distortion of 
the rectified signal at a minimum. 

There being two diode plates avail¬ 
able in these tubes, they may be used 
in either a full-wave or half-wave cir¬ 
cuit. In the latter arrangement, one 
plate only, or the two plates in parallel, 
may be employed. Compared with full- 
wave operation, the half-wave arrange¬ 
ment will furnish approximately twice 
the rectified voltage. In the latter 
case, carrier-frequency filtering will 
be necessary. Filtering is, however, 
advisable in both cases. 

Conventional circuits for a pentode 
are applicable to the pentode section 
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of the 2B7 an<l 6B7. The cut-olf 
characteristics are midway between the 
sharp and variable-niu types, which 
permits moderate gain control by 
means of proper grid-bias variation. 

The cut-off point ami the ability to 
handle the larger signals may be 
altered by the choice of screen volt¬ 
age. A satisfactory method, applicable 
in many circuits, for utilizing the 
benefits of extended cut-off is the use 
of a series resistor in the screen volt¬ 
age supply. This scheme automatically 
produces an increase in the voltage ap¬ 
plied to the screen whenever the grid 
bias is made more negative. The 
choice of resistor will depend on the 
supply voltage and, also, on the value 
of grid-bias employed. In any case, 
the screen voltage should not exceed 
125 volts for a grid bias of —3 volts. 
For larger negative grid-bias voltages, 
the screen voltage should be limited 
to 200 volts. 

The pentode section may be used in 
an A.F. resistance-coupled circuit to 
provide high gain. The grid bias should 
be obtained from a fixed voltage tap 
on the D.C. power supply. The re¬ 
sistance in the grid circuit should not 
exceed 1.0 megohm. Suggested oper¬ 
ating conditions for this service are: 
plate-supply voltage, 250; screen-grid 
voltage, 50; control-grid bias, — 4.5 
volts; plate load, 0.2 megohm; plate 
current, 0.65-milliampere. 

The controlling bias voltage for 
A.V.C. may be obtained in several dif¬ 
ferent ways; and furthermore, the use 
of this voltage for regulation of am¬ 
plifier gain is not restricted to a single 
method. The rectified voltage, which 
depends on the R.F. or I.F. carrier 
input, may be obtained from the volt¬ 
age drop caused by the rectified cur¬ 
rent flowing through a resistor—R1 in 
Fig. 8 — in the detector circuit of the 
2B7 or GB7. 

Other arrangements include: (1) 
the utilization of one diode for the 
single purpose of A.V.C., thereby 
maintaining the sensitivity and time- 
delay function within the A.V.C. cir¬ 
cuit; and (2) the use of the pentode 
section of the vube as a D.C. amplifier 
to furnish the requisite control volt¬ 
age — amplified A.V.C. 

Figure 8 shows six different methods 
of connecting the 2B7 and 6B7 tubes. 
The values of all parts and the par¬ 
ticular connection of the elements are 
shown on the drawings. In circuit 1, 
the term “regulator voltage'" is the 
variable bias inserted between the grid 
returns and the cathodes of tubes 
under A.V.C. action. Figure 9 shows 
the family of plate voltage, plate cur¬ 
rent curves for the pentode section of 
this tube; Fig. 10 show's the relation 
between control-grid voltage and dy¬ 
namic characteristics; and Fig. 11, be¬ 
tween screen-grid voltage and dynamic 
characteristics. The following char¬ 
acteristics for the pentode section of 
this tube obtain: 


Plate Voltage . 100 180 2.')0 2.')0 (Max) 

Screen Voltage . 100 75 100 IS.") (.Max) 

Grid Volt.'igc —3 —3 —3 —3 

Amplification Factor 285 840 800 730 

Plate Resmtance . 0.3 1.0 0.8 0.05 Meg 

Mutiuil Cofiduct- 

an** . 950 8 10 1000 1126 .Micromhoe 


Plate turrctit. 5.8 3.4 6.0 9.0 Ma. 

Screen Current. . 1.7 0.9 1.5 2.3 Nfa. 

Piaa Voltage ._ i; 13 _ 17 _2i Volta 

The 6F7 — First-Detector — Oscillator Tube 

The 6F7 is a vacuum tube consist¬ 
ing of a small triode and a remote 
cut-off pentode. Both of these tubes 
are enclosed in the same envelope. 
The primary purpose of the 61 7 is to 
serve both as the oscillator and first- 
detector in a superheterodyne receiver. 
The triode elements and the pentode 
elements are entirely separate except 
for a common cathode sleeve; the ac¬ 
tive emitting area for the triode is not 
the same as the emitting area for the 
pentode. A 6.3-volt, .3-ampere fila¬ 
ment is employed to heat the cathode 
of the tube. 

The pentode portion of the 6F7 con¬ 
tains a variable-mu cut-off control 
grid, thus permitting the output of the 
first-detector unit to be volume con¬ 
trolled. The triode portion of the 
6F7, while small, is nevertheless a very 
satisfactory oscillator tube. The ap¬ 
plication may well be of the same gen¬ 
eral type as employed with separate 
oscillator and first detector tubes. As 
the triode has its cathode connected to 
the cathode of the pentode, it will 
prove convenient to return the cathode 
circuit through a portion of the oscil¬ 
lator coil to ground, thus introducing 
into the pentode some of the oscillator 
voltage, thereby affecting the desired 
mixing. 

The triode characteristics of this 
tube are as follows: plate voltage, 
100; grid bias, -3 volts; plate current, 

3.5 ma.; mutual conductance, 450 
micronihos; amplification factor, 8.0. 

In typical operation the following 
characteristics obtain: pentode plate 
voltage, 250; pentode plate current, 

5.5 ma. ; pentode screen voltage, 100; 
pentode screen current, 1.5 ma.; 
triode plate voltage supply (through 
50,000 ohms), 250; triode plate cur¬ 
rent, 2.75 ma.; triode grid leak, 100,- 
000 ohms; conversion conductance, 
550 micromhos; plate impedance, 600,- 
000 ohms. 

Figure ID shows the socket connec¬ 
tions for this tube and Fig. 12 a 
typical circuit connection. It should 
be noted that this tube is not an elec¬ 
tron coupled oscillator of the saine type 
as the 2A7. The view, showing the 
internal construction, is given in 
Fig. 13. 
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Relation between control-grid voltage and dynamic 
characteristics of the 2B7, iB7. 



Relation between screen-grid voltage and dynamic 
characteristics of the 2B7, 6B7. 



Suggested circuit for the 6F7. 
Fig. 13, left 

Sketch of the elements of the 6F7. 
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An actual photograph illustrating the size of the rectifier unit. 

APPLICATIONS AND CHARACTERISTICS OF 

COPPER-OXIDE RECTIFIERS 



T he practical measurement of al¬ 
ternating: currents has, heretofore, 
been made by three types of in¬ 
struments: the electrodynamom¬ 
eter, the repulsion or attraction iron 
vane type and thermo-couple—d’Ar- 
sonval type. The electrodynamometer 
type has a system of stationary and 
moving coils without iron in the mag¬ 
netic circuits; the repulsion iron-vane 
types have a stationary coil, a mov¬ 
able vane and a stationary vane. Some 
types of this movement consist of a 
stationary coil and a single, movable 
attraction iron vane. In the thermo¬ 
couple—d^Arsonval type—a thermo¬ 
couple is heated by the alternating 
current and the resulting thermo-emf 
is measured by a d'Arsonval instru¬ 
ment. Now we have a fourth, prac¬ 
tical A. C. instrument known as the 
Rectox type. It consists of a copper- 
oxide rectifier and a d'Arsonval type 
of instrument. The alternating cur¬ 
rent is rectified and then measured by 


* Meter and Instrument Section. Westing- 
house Electric and Mfg, Co. 



Fig. t, above 

A simple sVefch showing the connections and Cdll- 
bratlon of Rectox instruments. 

Fig. 2 right 

A curve showing the relation between the resis¬ 
tance of and the current through Rectox meters. 


the ordinary direct-current d’Arsonval 
instrument. 

The energy consumption, or the 
power required to operate the pointer, 
in the previous types of alternating- 
current instruments is much more than 
that required for direct-current instru¬ 
ments. This is because, in a direct- 
current instrument, the magnetic field 
is supplied from a strong permanent 
magnet, permitting a comparatively 
small current in the moving coil. The 
higher energy consumption of alternat¬ 
ing current instruments has been an 
application handicap for a long time, 
especially, where the energy consumed 
by the instrument would seriously 
change the circuit conditions, particu¬ 
larly in radio measurements. The Rec¬ 
tox instrument has successfully .solved 
this problem by embodying the high 
sensitivity features of the d^Arsonval 
type in an alternating-current instru¬ 
ment. 

Rectox Rectifier 

The rectifier used in the Rectox in¬ 
strument is a product of Westinghouse 



engineering and research. It is speci¬ 
ally designed for instrument use, the 
requirements of which are consider¬ 
ably different from the usual well 
known battery charging applications. 

The rectifier units are plates of cop¬ 
per which have been oxidized on one 
side. Coi)per, when oxidized on its 
surface, has the peculiar property of 
rectification, allowing current to flow 
much more readily from the oxide to 
the copper, than from the copper to 
the oxide. The copper plates are as¬ 
sembled and held firmly in place, under 
constant pressure, by a sturdy clamp, 
and the entire unit is impregnated to 
seal it from moisture and corrosion. 
It is interesting to note that the size 
of these rectifier units is considerably 
smaller than the usual battery-charg¬ 
ing unit. The relative area of the cop¬ 
per oxide plates greatly affects the per¬ 
formance of rectifier instruments; the 
proper area of plate has been deter¬ 
mined after exhaustive research. 

The assembly of copper plates is 
made to give full-wave rectification for 
all instrument applications. This is 
accomplished by assembly of the plates 
into four sections in reverse order and 
connecting to the instrument as shown 
in Fig. 1. 

Operating Characteristics 

The Rectox instrument has certain 
characteristics which makes its appli¬ 
cation to measurement of alternating 
currents somewhat critical. For this 
reason its operating characteristics 
should be carefully considered in any 
application for measurement purposes. 

This class of instruments differs 
from the usual alternating-current 
types in that the torque and deflection 
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The copper-oxide rectifier is used so extensively 
in modern test equipment, and is so little under¬ 
stood, that the editors are pleased to present this 
excellent discussion of the uses and limitations of 
copper-oxide rectifiers. 





VOLTS 



Rear view ihowinq the rectifier. 

are proportional to the first power of 
the current. Therefore, it measures 
the average value and not the etlec- 
tive value of the alternating-current 
wave. The scale is, however, calibrated 
to read effective, or root mean sepia re, 
values of a pure sine wave. Conse¬ 
quently, such instruments read cor¬ 
rectly only on sine waves and have 
serious errors on other than sine wave 
forms. These errors can be compen¬ 
sated for in readings, provided the 
wave form is known from which a 
correction factor can be applied; or, 
the instrument may be calibrated on 
the wave form with which it is used. 

The resistance of the Rectox is a 
function of the current flowing. This 
characteristic is shown in Fig, 2, When 
a rectifier-type millianuneter is con¬ 
nected in a circuit, it affects the circuit 
conditions because of its added resist¬ 
ance, like any other instrument; also 
the changes in the circuit dejiend upon 


the value of current passing. This <lis- 
tiirbance of the normal circuit must be 
recognized if the milliammeter resist¬ 
ance is a large percentage of the toUil 
circuit resistance. If the circuit resist¬ 
ance is relatively high, then this change 
will result in negligible effects. The 
instrument always correctly indicates 
the actual current passing through the 
circuit; but the magnitude of the cur¬ 
rent may depend upon the non-linear 
value of the instrument resistance. 
(The actual resistance of the Rectox 
varying with current. — Editor) 

The readings of Rectox instruments 
are quite free from freciuency errors, 
Tne reading may be expected to de¬ 
crease about V 2 per cent per kilocycle 
up to 35.000 cycles, where different 
conditions occur. Because of capacity 
effects, this type of instrument is not 
recommended for radio-frequency 
measurements. It is. however, reason¬ 
ably accurate throughout the audio 
frequency bands. 

The effect of current upon the re¬ 
sistance of a rectifier unit has been 
previously discussed, but the copper- 
oxide unit also has the property of 
changing its resistance with tempera¬ 
ture; and, furthermore, the amount of 
change due to temperature depends on 
the amount of current passing. Tem¬ 
perature resistance curves are shown 
in Fig. 3. We have, therefore, a very 
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fig. 4 

An interesting Curve showing the relation between 
the efficiency and A. C. input. 


front view of the new instrument. 


complex relation between current, 
temperature, and resistance. As a re¬ 
sult of these conditions, a great deal 
of skill is required in designing a Rec¬ 
tox instrument to prevent errors aris¬ 
ing from temperature changes. 

Tests show that the effective resist¬ 
ance of a copper-oxide rectifier de¬ 
creases as the temperature increases. 
Therefore, if a rectifier instrument 
should be used as a low-range volt¬ 
meter, without suitable temperature 
compensation, the voltmeter might 
read as much as 20 or 25 percent high 
at a temperature of 40® C. It is for 
reasons of this kind that little success 
has been met in trying to adapt Rectox 
units to standard direct-current in¬ 
struments. Much better results have 
been obtained by use of specifically de¬ 
signed combinations of instrument and 
rectifier, in which proper temperature 
compensation has been developed. 

Like all devices of its kind, the ef¬ 
ficiency of the copper-oxide rectifier is 
less than in other words, if 1 

milliampere A.C. is passed through it, 
the resulting rectified current available 
for operating the indicating instrument 
is usually 8/10 of a milliampere, or 
less. The typical current efficiency 
curve for a rectifier instrument is 
shown in Fig. 4. Furthermore, the cur¬ 
rent — efficiency ratio (D,C. current out¬ 
put divided by A.C. current input) is af¬ 
fected to some extent by temperature 
(Continued on page J^2) 



Fig. 5 

Another curve, which shows the reietion between 
the etficienCy and temperatures of copper-oxide 
rectifiers. Note the variation with current. 
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A view showing tie Simplicity Analyzer Unit as a separate instrument. See Fig. A. 


BUILDING THE 

SIMPLICITY 

ANALYZER UNIT 


A description of an adapter unit which, 
when used in conjunction with the versatile 
volt-ohm-milliammeter, enables all tests to 
be made. 


SOL D. PRENSKY* 


M ost radio men, in getting 
their equipment, have had the 
good sense to supply them¬ 
selves with basic testers for 
general purposes, such as voltmeters, 
ohmmeters, milliammeters or combina¬ 
tions of these. It is equally good sense, 
particularly now, in the interest of 
economy, to put this general purpose 
meter to work as a set analyzer, by 
building a separate analyzer unit to 
be used in conjunction with the meter 
unit, and connecting the two individual 
units by two removable leads. The 
Simplicity Analyzer Unit, which was 
designed for just such a purpose, ef¬ 
fectively fulfills the switching func¬ 
tions of an analyzer. It affords a 
means for bringing any kind of meter 
job up-to-date, without touching the 

•Instructor In Pjysl:a and Radio. New Utrecht High 
HHiool 



Fig. B 

Reor view of the onolyier unit with all components 
marked. 


wiring. It attains simplicity because 
it sticks closely to fundamentals, and 
avoids multiple switching arrange¬ 
ments which would complicate the 
circuit. 

This design results in making a per¬ 
manent arrangement for analyzing any 
tube among the wide varieties now on 
the market, including the new tubes 
with seven elements, without 7fsmg 
adapters hi the analyzer. In addition, 
it is capable of meeting the threat of 
the strange hybrid tubes yet to come. 
It seems that “the sky's the limit" for 
new tubes, and such being the case, 
simplicity is all the more to be desired 
in spite of the obvious drawback of 
having two separate units instead of 
one. This apparent disadvantage is 
easily overcome by mounting the two 
units in one box, as in Fig. A. The 
Simplicity Unit is mounted in the cover 
fitting a Weston model 663 Volt-Ohm- 
nieter. Such a combination is easily 



Mechanical layout of the panel of the Simplicity 
Analyzer Unit. 


portable and results in an analyzer 
that is both simple and basically per¬ 
manent. 

Regarding the type of companion 
meter for this unit, it need be only a 
double range voltmeter in order to 
analyze set voltages. However, it is 
much more satisfactory to use a volt- 
ohm-milliammeter combination for 
complete set analysis. Such a combina¬ 
tion meter allows for tube voltage and 
plate current readings and, if desired, 
resistance values for point-to-point 
testing through the tube socket. If the 
meter has A. C. voltage ranges in ad¬ 
dition, other readings may be obtained, 
such as filament and line voltages, rec¬ 
tifier plate voltages, and output meas¬ 
urements. These A. C. readings may 
be considered refinements, not neces¬ 
sities. It IS enough, at this point, to 
report that for the actual set testing 
done with this unit, the writer used 
the D. C. volt-ohm-milliammeter com¬ 
bination of the type illustrated, and the 
performance was very satisfactory. 

Description of Circuit 

The circuit diagram is shown in Fig 
1. In working with any socket connec¬ 
tions, there is one point that is im¬ 
portant to keep in mind, namely socket 
prong numbers are standard for all 
sockets, regardless of how the tube 
elements shift around in different 
cases; therefore, the whole business is 
greatly simplified if one learns the 
standard method of numbering socket 
prongs. For example, filament or heat¬ 
er prongs are always Nos. 3 and 4; in 
a 7-prong socket keep these larger 
holes at the bottom of the circle (when 
looking down from the top of the 
socket) and start counting with No. 3 
(II) at the lower right, and go c/oc^- 
wise to No. 4 (H), and then Nos. 5, 6, 
7, 1 and 2 (P). Number 2 is always 
the plate prong on all sockets. Thus, 
for the 4-prong socket, starting again 
with No, 3 (H) and going around in 
the direction of the hands of a clock, 
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FEATURES OF THE 
ANALYZER 

(1) May be consfrucied for ap- 

proximafely fhirfeen dollars. 

(2) Is available In Itif form, if de¬ 

sired. 

(3) Facriifafes poinf-fo-poinf re- 

sisfance and volfage mea¬ 
sure me nfs. 

(4) It is a complefe analyzer 

when used wifh a volf-ohm- 
milliammefer. 

(5) Is ready for the 8-prong 

fubes. 



Fig. A 

View showing how the Simplicity Analyzer Unit may be installed in a cover of a Weston model W>3 

volt-ohmmeter. 


we have No, 4 (H), No. 1 and No, 2 
(P). Notice that Nos, 3, 4, and 2 keep 
their same meanings, while the other 
numbers will have varied meanings 
depending upon the type of tube used. 
The cap is always the control-grid, G, 
Referring to Fig. 1, the numbers on the 
taps of the selector switch Sw’, 1 have 
the same meaning as the prong num¬ 
bers, with the exception of Nos. 3 and 
4 <H-H) which are taken care of by two 
separate binding posts marked H-H, 
Thus, if the switch Sw, 1 is turned to 
tap 2, one side of the external volt¬ 
meter—which is connected to posts V 
—connects to socket connection No. 2 
(P) of all the sockets. This not only 
clarifies the actual wdring work, but 
also makes it very easy to organize 
and interpret socket connections by a 
chart. The other side of the voltmeter 
is connected through the reference 
switch Sw. lA to either K (for heater 
tubes) or F (for filament tubes). 
Switch Sw. IB is then pushed to read 
the voltage between the two selected 
points. Switch Sw. 4 is a reversing 
switch for use when measuring nega¬ 
tive voltages. Since we are not using 
points 3 and 4 on the selector switch 
for the heaters, tap 3 is called *‘3-cap”, 
and is connected to the grid clip (GC), 
measuring grid voltages for tubes 
with caps. Tap 4 of the switch— 
note the absence of the socket number, 
which indicates that taps 3 and 4 are 
not numbered corresponding to the 
socket prongs — is called *'4-Chassis” 
and is connected to binding post CH 
from which an external lead^ ending 
in a spring clip, connects to any con¬ 
venient part of the chassis. This gives 
K to CH or K to ground voltages. 

For current readings make use of 
the current button Sw, 2 and grid- 
shift buttons Sw, 3 and Sw, 3A. The 
leads from the miliiammeter go to 
binding posts MA, The meter is au¬ 
tomatically connected in the plate cir¬ 
cuit of the tube by pressing Sw. 2. A 
correct reading of plate current, ob- 
Uiined in this way, is a sufficiently re¬ 
liable indication that all the other 
currents in the tube are normal, mak¬ 
ing it wholly unnecessary to compli¬ 
cate the circuit with other tube cur¬ 
rent measurements. Switches Sw, 3 


and Sw. 3A are grid-shift buttons, 
which, when pressed, insert the 4^-V. 
grid-bias battery in the proper grid cir¬ 
cuit while the plate current is being 
read. Sw. 3A is used only for tubes 
with caps, otherwise Sw. 3 is pressed. 
The change in the plate current read¬ 
ing, thus obtained, gives an indication 
of the condition of the tube. That is 
all there is to the circuit, and yet 
nothing essential to analyzing has been 
omitted. 

Consfrijchon Notes 

The mounting of the parts on the 
panel, as will be seen from the photo¬ 
graph, Fig. B, takes little space, and 
even though room is provided for a 
possible 8-prong socket, the result is a 
small, compact job. The panel used 
here measures 5% ins. by 8/ii ins., and 
may be mounted in a shallow box, 2% 
ins. deep — it is small enough to fit in 
a Weston model 663 volt-ohmmeter 


cover. In the latter case, the small 
4%-V. battery easily fits into the cable 
compartment. Both the panel and 
these boxes are available together with 
the kit of parts. Thus, the analyzer 
unit can readily be combined, both 
electrically and mechanically, with 
practically any type of general purpose 
meter. 

As for the actual wiring; different 
colored wires help to keep the circuits 
clearly defined; be sure that the wires 
in the 5-foot cable that carry the fila¬ 
ment current are heavy enough—at 
least No. 18—not to cause excessive 
voltage drop. 

Procedure 

(A) Voltage and Current Measure¬ 
ments : 

With the analyzer plug in the set 
socket and the tube in its correspond¬ 
ing analyzer socket, insert the tips of 
(Continaed on page 46) 
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Fig. A 

A top-of-chassis view of the modern receiver. 



T he wide interest shown in the original 5-tube T.R.P. 
power transformer-less receiver, described in the April 
1933 issue of Radio-Ckaf'T, in the article entitled, “How 
to Build a 110-volt, Transformerless Receiver,*' 
prompted the writer to perfect another universal-current- 
operated, power transformer-less receiver of vastly improved 
selectivity, sensitivity, power output and tonal fidelity. 

Sufficient information is contained in this article to en¬ 
able anyone to build this transformer-less receiver with 
ease, speed, and complete success. Because all construc¬ 
tional details are given, such as top and bottom view 
(Figs. A and B, respectively) all component parts em¬ 
ployed are properly identified, and a schematic diagram. 
Fig. 1, makes it easy for a novice to quickly assemble and 


•Chief Engineer, Coast-To*Coast Radio Coro. 


BUILDING A POWERFUL 9- 
TUBE "TRANSFORMER-LESS" 
A.C.-D.C. SUPERHETERODYNE 

A construction article giving details of a 
powerful 9-tube superheterodyne of the 
"universal" type. Operating voltages and 
currents are given. 


LEON J. LITTMANN, E. E.* 


wire this receiver; this set design provides the Seivice Man 
with a new and lucrative means of income. In fact, this 
receiver should do much to revive the once considerably 
profitable custom set-building industry, for this “super” 
successfully competes with many high-priced, standard 
brand radio sets, with the advantage of enjoying a much 
lower production cost and, therefore, a more attractive 
sale price. 

By utilizing a circuit which does not require a power 
transformer, several advantages are obtained. First, the 
initial investment is considerably less; second, the weight 
and size of the chassis are reduce<i (the entire chassis 
weighs only 14^ pounds and is but 12 ins. long, 10 ins. 
wide, and 814 ins. high); third, the possibility of trans¬ 
former breakdown is entirely eliminated; fourth, operating 
and maintenance costs are reduced. 

Due to the extremely high efficiency of the new types 
of tubes incorporated in this receiver the normal rated 
output of the set is obtained with a sensitivity of better 
than 0.25-microvolt-per-meter. 

This receiver has an undistorted power output of 8 watts. 
To attain 8 watts of undistorted output, not only a push- 
pull output stage was necessary, but also two type 25Z5 
voltage doubler rectifiers were required. The latter are em¬ 
ployed in a unique manner to provide both “voltage 
doubling” and dynamic speaker field excitation, with this 
receiver connected to a 110 volt A.C. light socket. The 
demand for radio sets having a self-contained, high-gain, 
and high-quality A.F. amplifier such as is incorporated in 
this receiver and suitable for successful microphone, phono- 
pickup and recording applications, is increasing; only a 
relatively small number of receivers already built contain 
an audio amplifier having the necessary gain, and sufficient 
freedom from distortion to be useful for making high- 
quality recordings. Therefore, there is the possibility of 
selling, not only the receiver, but, also, all the additional 
equipment for these applications. 

The Circuit 

As shown in Fig. 1, the antenna is connected through an 
isolating condenser Cl to a litz-wire, bank-wound band 
selector LI which feeds into the grid of the first tube, VI, 
which is a type 78 variable-niu, triple-grid R.F. amplifier. 
It is mainly through the use of the inductance unit LI, 
which is capacitatively compensated to assure even gain 
on both the high and low radio frequencies, that 10 kc. sta¬ 
tion separation—the ideal figure—has been obtained. 

Full gain from this first R.F. tube is realized by using 
a very high impedance load, L2a. A very small condenser 
C. of a few micro-microfarads is mounted on the same coil 
form as L2a and acts as an R.F. coupling condenser be¬ 
tween VI and V2. The inductance in the grid circuit of V2 
is tuned by section Cg3 of the gang condenser, is wound 
on the same coil form as L2a; the shield can is common 
to both. 

One of the latest developments in superheterodyne re- 
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ceivers is the new type 6A7 “pentagrid converter** tube; 
it is incorporated in this receiver as V2. This tube acts 
not only as a first—detector and R.F. amplifier, but also 
as an electron-coupled oscillator, and simultaneously as an 
l.F. amplifier. The circuits evolved for use with these new 
tubes and employed in this receiver include an oscillator 
connection which assures a constant output from the oscib 
lator over the entire broadcast band, a condition that is 
not usually attained with the use of individual detector and 
oscillator tubes. The construction and use of the corre¬ 
sponding* R.F. components are thereby simplified, permit¬ 
ting the oscillator and I.F. inductances to be housed in a 
common, shielded unit, indicated, in Fig. 1, as L3. As the 
coupling between the detector and oscillator circuits takes 
place inside the tube, the factor of critical mutual coupling 
between the oscillator and detector coils is entirely elim¬ 
inated. The oscillator tank circuit consists of tracking 
condenser Cg4 and tuning coil L3a. Details of coils Ll, 
L2 and L3 are shown in Fig. 2. 

Note that the new 6A7 tube requires a special small-size 
socket; the 78 uses the old “standard** socket. To permit 
even those who have little or no knowledge of these new 
tubes to follow the diagram without difficulty, socket de¬ 
tails are shown at A and B in Fig. 1. 

The first I.F. transformer, L3, has its primary and sec¬ 
ondary windings tuned, to assure high gain; the I.F. is 175 
kc. A similar I.F. transformer couples the second, type 
78, variable-mu tube, V3, into the type 85, automatic vol¬ 
ume control, duo-diode second-detector tube V4. The lat¬ 
ter is resistance coupled into a type 37 first A.F. tube, 
V5, which feeds through a push-pull transformer into two 
type 18 power pentode output tubes, V6, V7. 

The two type 25Z5 rectifier tubes, V8, VO, are connected 
in parallel and employed as voltage doublers. With this 
arrangement a current of 110 ma. is available, at 240 volts 
when the set is operated on 110 V. A.C.; this voltage is 
necessary in order to approximate the maximum output 
from the two, type 18 tubes, V6, V7. However, as all the 
other tubes are designed to perform with practically the 
same efficiency at 110 volts as at a higher plate voltage, 
an inspection of the circuit will disclose that tubes Vl 
to V5 have always about 110 volts applied to their plates, 
whether the receiver is operated on D.C. or A.C. ; a switch¬ 
ing arrangement accomplishes this. 

This switch, SW.2, is a combination D.P.D.T., and D.P.S.T. 
unit, located at the rear of the chassis. When the receiver 
(Continued on page U^) 



Fig. B 

An under>view illustrating the small parts. 


The author clearly describes a "man's size" 
radio set designed on the power transform¬ 
er-less, A.C.-D.C. principle of operation 
which made the "ultra-midget" sets so pop¬ 
ular last year. Added features are the use 
of A.V.C., voltage doubling, tone control, 
the pentagrid (electron-coupled) converter 
tube, phonograph pickup connections, 
band-selector, two type 18 power tubes in 
push-pull, and two type 25Z5 rectifier tubes. 



The schematic circuit of the receiver. Note the use of the very latest tubes available. Truly, a modern let. 
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BUILDING THE 

"FIND-ALL" CAR RADIO SET 

Construction details of an automobile receiver that may be used 
in the home as well. It uses the latest tubes available and has ex- 
H. G. CISIN ceptional tone quality. 


D evelopments in the design of 

, automobile radio sets during the 
past year have been extremely 
rapid. Improved automotive- 
type vacuum tubes have recently been 
produced, and other components, such 
as R.F. coils, and variable condensers, 
have been reduced in size and in¬ 
creased in efficiency. 

Because of these extensive improve¬ 
ments it is now possible to construct 
a simple five-tube tuned R.F. receiver 
having the high sensitivity and power 
required for automotive work. 

Below are listed a few of the fea¬ 
tures which make the Autovox desir¬ 
able for the motor car: 

(1) It is especially designed to 
have high sensitivity, so that it will op¬ 
erate efficiently, despite the unfavor¬ 
able antenna conditions usually pres¬ 
ent in automotive installations. 

(2) Through the use of the duplex- 
diode triode it is possible to equalize 
carrier signals to a desired predeter¬ 
mined point by setting the manual vol¬ 
ume control. Automatic volume con¬ 
trol also compensates for any variation 
in the carrier signal strength, when 


tuning from weak to strong stations, 
or w'hen passing from an unfavorable 
to a better location. 

(3) Two audio stages assure ample 
power output without overloading or 
distortion. Class B am])lideation in the 
last audio stage provides an undis¬ 
torted power output of well over 2 
watts. 

(4) A 6-inch dynamic speaker 
gives unusually fine tone quality for 
this type of radio receiver. Volume, 
also, is great enough to meet every 
requirement of automotive work. 

(5) The circuit used is simple, 
hence the set is easy to construct. The 
two R.F. stages are tuned. Super con¬ 
trol (variable-mu) R.F. amplifier pen¬ 
todes are used in these stages. The 
85, duplex-diode triode, is useii as a 
detector. The first audio stage uses 
an 89 as a class A triode amplifier. 
The detector stage is untuned, but is 
coupled to the first audio stage by re¬ 
sistance coupling. The output stage 
employs a 79 tube, which combines, in 
one bulb, two high mu triodes designed 
for class “B” operation. 

(6) The receiver, including the dy¬ 


namic speaker, is extremely compact. 
It is designed to fit into a stand¬ 
ard metal “sub-midget*^ cabinet, 9% 
inches long, 4% inches wide, and 
inches high. This compact size assures 
maximum adaptability to all makes of 
motor cars. Four ‘‘B** batteries are 
required (provided an eliminator is not 
used), and these may be mounted in 
a metal case, similar to the set cabinet, 
and placed directly behind the set. The 
complete unit may then be hung on 
brackets from the under side of the 
instrument. Insulate the set from the 
car; the only connection is at **A — ** in 
the schematic^ through the amperite 
(S9). 

(7) The car storage battery is 
used to supply filament current; less 
than two amperes are required, and 
the connection may be made from the 
instrument dashlight. The ground 
connection is made at the battery, and 
hence the only other connection to the 
set, aside from that for the “A** sup¬ 
ply, is the lead to the car antenna. 
Elimination of remote control and of 
wiring to “B** batteries, simplifies in¬ 
stallation. Furthermore, the set may 
be removed readily for replacement of 
tubes or other servicing. 

(8) The circuit includes special 
protective automobile type fuses in the 
“B** line, and regulating and protec¬ 
tive automotive amperites in the “A** 
line. A motor radio suppressor kit 
does away with all motor ignition in¬ 
terference. 

(9) The chassis is of rigid, durable 
rust-resistant steel, and the cabinet 
is of steel, copper skin-shielded to help 
cut out interference pick-up. 

The metal chassis is available with 
socket and other important mounting 
holes drilled. Holes fitted with smooth 
eyelets are provided in the top deck 
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The "Find-Air’ Car Radio Set 

This receiver has the following fea¬ 
tures: 

(1) High sensitivity — making it suit¬ 
able for auto use. 

(2) Diode detection with automatic 
volume control. 

|3) It is equipped with a "real" dy¬ 
namic speaker of the midget type. 

(4) The circuit has been simplified 
so that it may be constructed easily. 

(5) Uses special coils designed for 

small space and high efficiency. 


of the chassis for connections to the 
volume control, switch and dynamic 
speaker. There are similar holes in the 
rear chassis wall for the aerial con¬ 
nection and for the l)attery cable. 

Constructing the Set 

The five wafer sockets are mounted 
first. Then the chassis is turned up¬ 
side down and the coils (1) and (12) 
are mounted, A single right-angle 
bracket is used to hold both coils. A 
thin circular metal plate of brass or 
aluminum 114 inches in diameter is 
placed between the two coils in order 
to serve as a shield. Coil (10) is 
mounted next, in a plane at right an¬ 
gles to the other two coils. 

The fuse retainer (37) is fastened 
to the inside rear chassis wall by a 
thin metal strap. The No. 16A am- 
perite (30) is similarly fastene<l to the 
side chassis wall. The input trans¬ 
former (33) is mounted on the un¬ 
derside of the chassis, as close to the 
speaker cone as possible. The untuned 
R. F. transformer (20) is mounted as 
indicated on the ‘‘bottom view.” This 
transformer consists of two nearly 
identical coils w'ound so as to resonate 
at 550 meters with the internal capaci¬ 
tances of the tubes. The coils are 
mounted back to back, so that the 
windings are approximately Vz-inch 
apart. All other parts, which go be¬ 
low the chassis, are fastened in place 
while the set is being wired. The pig¬ 
tail terminals of these parts are sol¬ 
dered directly to the socket terminals 
or other parts with which they function. 

The set is turned right-side up and 
the dynamic speaker is mounted by 
means of right-angle brackets. Finally, 


the combined volume control and 
switch and the dual variable tuning 
condenser are mounted. In placing 
these two parts, make sure that the 
shafts line up with the holes provided 
in the metal cabinet. The Find-All 
is now ready for wiring. The filaments 
are wired in first. The negative fila¬ 
ment line is grounded directly to the 
metal chassis, which serves as a com¬ 
mon negative return. 

All the positive filament socket ter¬ 
minals are connected together with a 
common lead going to switch (38). 
The other side of the switch is con¬ 
nected to the “A” plus cable con¬ 
ductor. Grid circuits are wired, then 
plate circuits, cathodes, bypass con¬ 
densers, negative returns, primary of 
antenna coupler, and, finally, the dy¬ 
namic speaker G-volt field. In wiring 
to the various socket terminals, study 
the diagrams of the socket connections 
carefully before going ahead. In wir¬ 
ing socket (2G) for the 85 tube, note 
that the two diode plate terminals (the 
ones directly opposite the large fila¬ 
ment holes) are connected together. 
In wiring socket (30) for the 89 tube, 
remember that this tube is here used 
as a triode, so that grids Nos. 2 and 3 
are connected together and tied to the 
plate. 

A two-conductor shielded auto radio 
cable is recommended for the connec¬ 
tions to the “A” supply (the car 6- 
volt storage battery). If the bat¬ 
tery is to be located at a distance from 
the receiver, a shielded “B'* cable 


should also be used. For suppressing 
motor radio noises, many suppressor 
kits are available. These kits usually 
consist of individual spark-plug re¬ 
sistors and a distributor type resistor. 
Kits are supplied for four, six, or 
eight cylinder cars. 

In view of the fact that the auto¬ 
motive radio receiver i.s subject to 
jolts, jars, and shocks as the car travels 
over the road, it is very important to 
use rugge<i and sturdy tubes. 

The Find-All instrument is a power¬ 
ful five-tube automobile radio receiver 
employing the very latest automotive 
type tubes. The circuit calls for tw^o 
super-control R.F. pentodes, a duplex- 
diode triode detector, an 89 in the first 
audio stage and a class B twin ampli¬ 
fier, 79 tube, in the output stage. Au¬ 
tomatic volume control is a feature of 
the circuit. The receiver is so com¬ 
pact that it can he mounted below the 
car’s instrument board, thus doing 
away with the need for remote control. 

List of Parts 

One variable condenser, shielded, 
.00035-mf. each section, (5), (16); 
One Find-All antenna coupler, (1); 
One Find-All R.F. choke, (10); 

One Find-All impedance coil, (12); 
One Find-All untuned R.F. transform¬ 
er, (20); 

One Electrad 500,000-ohm tapered 
volume control, type R1-203-P, 
(22), with switch, (38); 

(Continued on page U5) 
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A front view of the point-to-point capecity tester as designed by the author. 


POINT-TO-POINT 

CAPACITY 

TESTING 

A detailed description of a device used 
for the point-to-point testing of con¬ 
densers. A comprehensive test pro¬ 
cedure Is also given here. 

ALLEN BEERS 


t^VERY Service Man is familiar 
with point-to-point resistance servic¬ 
ing, whereby effective resistance val¬ 
ues in a circuit are determined by 
measuring between tube socket term¬ 
inals and the chassis. It is the purpose 
of this article to show how conden¬ 
sers that are connected in a radio cir¬ 
cuit may be measured for their actual 
capacity and tested for open circuit 
by employing the same procedure used 
in resistance measurement. 

Locating an open condenser in a 
radio set is sometimes a tedious job: 
tracing through the wiring for the 
suspected unit, disconnecting it, and 
applying a high voltage between its 
terminals or bridging a condenser, 
known to be good, across its term¬ 
inals, are the usual processes followed. 
This method is not only awkward but 
takes considerable time. The method 
to be described is fast; the condens¬ 
ers do not need to be disconnected; 
the chassis does not need to be re¬ 
moved; and the current through the 
capacity tester will do the tracing for 
you. Every Service Man will appre¬ 


ciate these advantages, especially when 
a test is to be made on a receiver 
troubled with cutting off, after it has 
been in operation for some time, so 
that the test must be made quickly 
while the chassis is still warm. Of 
course, not all condensers may be 
tested in the manner to be described; 
nevertheless, a surprisingly large num¬ 
ber can be tested. Included among 
these are many that are in common 
use and develop the most trouble. 

As every Service Man knows, the 
capacity of a condenser may be meas¬ 
ured by passing A. C. current through 
it, the condenser offering a certain 
amount of reactance to the flow of 
current, the amount of which is de¬ 
termined by the size, or capacity, of 
the condenser. This current may be 
shown by the deflection on a meter. 
The meter is then calibrated by meas¬ 
uring various size condensers of known 
capacities; the meter deflections are 
then put down on a chart for refer¬ 
ence. The same procedure is used 
with an ohmmeter when measuring re¬ 
sistors; but D. C. is used, and, of 


course, D. C. will not flow through a 
good condenser. With the capacity 
tester, A. C. is used, and A. C. will 
flow through a resistor as well as a 
condenser. 

Now refer to Fig. lA. It will be 
noted that a 50,000-ohm resistor 
shunted by a .5-mf. condenser is lo¬ 
cated between the K socket terminal 
and the chassis. It is desired to test 
this condenser between the K term¬ 
inal and chassis. There are two paths 
for the A. C. current to flow through, 
as can be seen: first, the condenser; 
and second, the resistor. Most of the 
current will take the path of least re¬ 
sistance, and that path, in this case, 
is the condenser, as will be shown 
later. 

The Chart 

From the above, it may be seen that 
point-to-point capacity testing depends 
entirely on the path of least resistance, 
and some means must be found by 
which this path may be determined 
at a glance. To accomplish this end, 
a chart is made of the readings of 
various size resistors and condensers, 
using the A. C. supply of the capacity 
tester. The chart is shown in Fig, 2. 
This chart shows us the comparative 
meter readings between different size 
condensers and resistors, from which 
the path of least resistance may be 
quickly determined. For example: 
note from the chart that under Range 
2 a condenser of .5-mf. will give a 
meter reading of 90 (all readings are 
taken on the 1,000 V. scale of a univer¬ 
sal meter), a resistor of 50,000-ohms 
will give a reading of infinity. Com¬ 
paring these two readings, we see that 
the condenser forms the path of least 
resistance: that 50,000 ohms is suf¬ 
ficient resistance to prevent all but a 
small current from flowing through 
it; consequently, the current is forced 
to flow through the condenser, and 
we obtain a meter reading of 90, 
which corresponds to the capacity of 
a ,5-mf. condenser. By further ex- 
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POINT-TO-POINT CAPACITY 
TESTING 

There is no doubt about the tact that point-to- 
point resistance measurement, In conjunction 
with a voltage and current test, turnish a fairly 
complete test of the usual radio receiver. To 
make the test more complete, point-to-point ca¬ 
pacity testing should also be used. This article 
explains in detail how condensers in radio sets 
may be tested without disconnecting them. 



A rear view of the modern tester. 


amination of the comparative readings 
of Range 2 in Fig. 2, and with the 
explanation just given, it can be seen 
that any condensers measured with 
Range 2, which have resistors from 
20,000 ohms and up connected across 
them may be measured directly for 
actual capacity. 

A few comments on how the chart 
is used may be in order. Note that 
there are three separate capacity 
ranges. Each of these ranges has a 
comparative resistance range; that is, 
each capacity range is capable of read¬ 
ing the resistance, in ohms, of various 
size resistors. The capacity measure¬ 
ments of Range 1 are from .00025- 
mf. to 1-mf. The resistor measure¬ 
ments of Range 1 are from 1,000 
ohms to 5 megs. Range 2, capacity 
.1 to 4 mf.; resistors, 55 ohms to 15,- 
000 ohms—infinity at 20,000 ohms. 
Range 3, capacity 4 to 16 mf,; resis¬ 
tors, 30 ohms to 2,500—infinity at 
3.000 ohms. 

From this data and from the chart 
it can be seen that Ranges 2 and 3 
will be used mostly where a condenser 
is in parallel with a resistor; Range 1, 
where a condenser is in series with a 
resistor. Now note Range 1. This 
range is capable of measuring practi¬ 
cally every size resistor used in a re¬ 
ceiver chassis above 1,000 ohms, and 
is very valuable in locating open con- 
densei*s. First, note that any con¬ 
denser from .25-mf. and up will read 
full scale on Range 1. Therefore, if 
a 100,000-ohm resistor be located in 
series with a .25-mf. condenser, and 
both units are connected between a 
tube socket terminal and chassis, and 
it is desired to test this condenser for 
open circuit, it can be seen that Ranges 
2 and 3 cannot be used: Range 2 will 
read infinity at 20,000 ohms, while 
Range 3 will read infinity at 3,000 
ohms. Now, by noting Range 1, it 
will be seen that a resistor of 100,000 
ohms will show a reading of 500; a 
.25-mf. condenser, if 0. K., will show 
full scale, as the current will pass to 


the chassis through the condenser. No 
reading in<Iicates an open condenser. 
We may say, therefore, that a con¬ 
denser of this capacity connected in 
series with any size resistor in Range 
1 and located between socket terminal 
and chassis may be tested for open 
circuit — the meter reading depending 
on the value of the resistor. For ex¬ 
ample, if the resistor were 1 meg., a 
meter reading of 70 would be ob¬ 
tained; if it were 50,000 ohms, a read¬ 
ing of 650 would be obtained. Any 
condenser that reads full scale on 
Range I naturally offers no reactance 
to the flow of current—if it did, the 
meter would not read full scale. 

The above two examples concern 
two conditions found in any radio cir¬ 
cuit, and are: a condenser in parallel 
with a resistor connected between 
socket terminal and chassis; and a con¬ 
denser in series with a resistor be¬ 
tween these points. 


It is desirable to know the effect 
between condensers and choke coils, 
transformers, or any winding with an 
iron core. Therefore, meter reading 
of chokes, transformer primaries and 
secondaries of known D. C. resistance 
values are taken for Ranges I and 2. 
These are shown in Fig. 2. Note on 
Range 2 that a choke coil of 300 ohms 
D. C. resistance will give a meter 
reading of infinity; also, that a trans¬ 
former secondary of 2,200 ohms will 
give a meter reading 330 on Range 1. 

Range 3 will read infinity on all 
iron-core coils. It is clearly seen that 
it will be a simple matter to measui ' 
condensers in parallel with filter 
chokes, transformer windings, speak¬ 
er fields, etc., by simply comparing 
the readings of these units with the 
readings of the various conden.sers. 

The higher reading is the path of 
least resistance. For example: if a 
.05-mf. conrlenser were shunted across 
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Fig. 2 

A very valuable table which 
tells you what range of jthe 
tester to use. Readings for 
Ranges I, 2, and 3 for chokes 
and the primaries and sec¬ 
ondaries of A. F. transformers 
are shown to the left. 
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an A. F. transformer secondary of 
2,200 ohms resistance, by referring 
to the chart, Range 1, it is seen that 
meter readings are 900 for the con¬ 
denser and 330 for the coil. The 
higher reading of 900 for the con¬ 
denser shows the condenser may be 
measu red. 

In making a point-to-point capacity 
test it is a good idea to forget about 
the functions of the various units, as 
this only complicates matters. We are 
dealing with the path of least resis¬ 
tance; therefore, the only factor taken 
into consideration is the resistance, or 
reactance, of the various units. 

Before making a point-to-point ca¬ 
pacity test there are a few points to 
bear in mind. First, condensers and 
resistors vary in value, by about 10 
percent, above and below their rated 
values; therefore, if a resistor were 
10 percent above its rated value and a 
condenser connected in series with this 
resistor were 10 percent below its 
rated value, a difference of 20 per¬ 
cent would result; therefore, allow 
sufficient margin to work with. For 
example: note from Range 1 on the 
chart that a condenser of .02-mf, gives 
a meter reading of 640; a resistor of 
60,000 ohms gives a meter reading of 
630. Now, were these two in parallel, 
it is clear that a positive test could 
not be made, Secon<l, the test depends 
entirely on the path of least resistance; 
and, third, trace the circuit thorough¬ 
ly from socket connection to chassis, 
as several circuits may exist. 

Tracing A Commercial Circuit 

Following is a point-to-point capac¬ 
ity test made on a standard commer¬ 
cial receiver chassis. The model used 
is a Philco 90, Baby Grand with a 
single 47 pentode in the output stage. 
Fig. 1 shows the arrangement and 


equipment recjuired for the test. The 
schematic diagram of the receiver is 
shown in Fig, 3. Remove the tubes 
from their respective sockets; and dis¬ 
connect the line plug, aerial, and 
ground. Glancing at the schematic 
diagram, Fig, 3, the first R, F. stage 
has condenser 35 located between the 
control-grid, Gl, return and chassis. 
This presents one circuit to chassis. 
Looking still further, it is seen that 
there is another circuit through the 
R. F, transformer windings, the tun¬ 
ing condenser, and the compensating 
condenser. Further examination shows 
a resistor circuit, also —resistor 36 — 
this circuit goes further, but let us 
stop here and consult the values so far 
involved. 

Condenser 35 has a value of .05-mf. 
(The tuning and compensating con¬ 
densers cannot he measured with this 
type of capacity tester, which elim¬ 
inates this circuit.) Resistor 36 has 



Fig. 4. 

The tchematic circuit of the tester. 


a value of 490,000 ohms. We now 
have two circuits from tube socket 
terminal Gl to chassis: one through 
C35, and the second through R36. 
The question of which offers the path 
of least resistance is determined by 
referring to the chart, Range 1, Note 
that the meter reading for a ,05-mf. 
condenser is 900, while the meter 
reading for a 490,000-ohm resistor is 
approximately 160, Comparing these 
two readings, it is seen that the con¬ 
denser is the path of least resistance, 
and, therefore, may be measured. 

Insert the analyzer cable and plug 
between the R. F. socket and the point- 
to-point unit, Fig, IB; and rotate the 
switch on this unit to the Gl position. 
Range 1 of the capacity tester is used, 
and the meter is connected to pin 
jacks ± and L. Close the line switch, 
Sw. 1, the ‘‘Adjust Switch,'' Sw. 2, and 
adjust the metei- to full-scale deflection 
with the knob marked “Low" on the 
lower right-hand side of the tester. 
Open the adjusting switch, Sw,2, and 
the test is completed. A reading of ap¬ 
proximately 900 is registered on meter, 
which shows C35 to be normal. If 
C35 were open, a meter reading of ap¬ 
proximately 150 would be had, since 
the current is forced to go through 
R36 through Rj5 and R16 to chassis; 
the total resistance being 592,000 
ohms, which will register a meter read¬ 
ing of approximately 150. 

With analyzer plug still in the R. F. 
socket, examine the schematic again 
to see if there are any further tests 
that can be made from this socket. 
Following the G2, screen-grid, circuit, 
a resistor 49 is in parallel with con¬ 
denser 30 between the R. F. socket 
connection and chassis. The value of 
the resistor is 70,000 ohms, and that 
for the condenser is 1-mf. Now noting 

(Continued on page 50) 



Oidgram of ore model of the Philco model ^0 receiver which is "analyied" by the author Jr this article. 
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Photograph of the cutting head described by the author. Note the support for the head. 


PLANS FOR CONSTRUCTING A 


HOME RECORDING CUTTING HEAD 


W. C. CHENEY 


Complete construction details for making your own cutting 
head suitable for operation directly from the radio set. 


I HAVE found the cutting head to be 
described to be superior to many 
manufactured ones. It is much more 
powerful and the adjustment of the 
rubber washer tension on the tone arm 
makes it possible to emphasize or sub¬ 
due the low tones of the voice, which, 
in some cases, is highly desirable. 

For use as an electrical pickup for 
playing home recorded records, it is 
necessary to place a counter weight on 
the support arm that will leave a 
drag of about an ounce on the record. 
In most cases where it is used as a 
pickup, a step-up transformer will have 
to be used. A standard output trans¬ 
former used to connect the set to the 
voice coil of a speaker is satisfactory 
for the purpose. The output of the 
unit must be connected to the heavy 
winding of the transformer, and the 


fine winding to the set, in the conven¬ 
tional manner. 

Consfrucfion DefdiU and Sketches 

The first step in making the cutting 



View of the head with the cover removed. 


head is to dismantle a Baldwin “RivaF’ 
unit. Unsolder the driving rod from 
the armature; remove the two screws 
which hold the pole pieces, which wdll 
release the bohbim Remove the wire 
from the bobbin and rewind in even 
layers, to the original size, with No. 
23 enameled wire. The cutting head 
may now be operated from the out¬ 
put transformer leads which energize 
the voice coil of the speaker—the 
change from radio to recording may 
be ma<ie by a double-pole—double¬ 
throw switch. Solder the leads from 
the new winding to the same lugs to 
which the old, fine-wire winding was 
attached. The driving rod, wliich was 
formerly attached to the diaphragm, is 
now attached to the pivot arm, which, 
in turn supports the recording point. 

(Continued on page 1,5) 



Mechanical details of the cutting head. The dimensions correspond to the photographs above. 
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BUILDING AN 

A. C. OPERATED V. T. 
VOLTMETER 

C. B. BROWN 

In this interesting article the author describes a vacuum- 
tube voltmeter that operates directly from the A.C. sup¬ 
ply. Complete constructional and technical data are 
supplied. Range from . I - to 300 volts. 





Photograph of the V. T. voltmeter in its case. 



Photograph of the back of the panel, showing all 
parts. 


A VACUUM-tube voltmeter is 
one of the handiest instru¬ 
ments that the experiment¬ 
er can have on hand. With 
it, potentials can be measured without 
disturbing the circuit to which the in¬ 
strument is applied. Most vacuum- 
tube voltmeter designs, however, have 
been made in portable form by the in¬ 
clusion of battery supplies. The auth¬ 
or constructed such a V. T. voltmeter 
using a 99 tube, but results were far 
from satisfactory, due mainly to the 
running down of the batteries when 
the instrument was used much. It 
was decide<l to completely redesign 
the old V. T. voltmeter and make it 
operate from the 110-volt A. C. mains. 
At the same time, it was considered 


desirable to have the instrument en¬ 
tirely portable. 

When the problem of redesign was 
first broached, a careful survey of the 
available types of tubes was made in 
order to select the best for the pur¬ 
pose. An 80 was chosen for the 
rectifier and a 56 for the voltmeter, 
for the simple reason that an extreme¬ 
ly stable system was absolutely neces¬ 
sary, and that the maximum current 
drain should not exceed 30 mills. 

The circuit is shown in Fig. 1, The 
voltage is supplied from the rectifier- 
filter system, part going to the plate 
of the 56, and part going to the vol¬ 
tage divider for the negative balanc¬ 
ing voltage. A 1,000-ohm variable 
resistor, R2, supplies the balancing volt¬ 
age for biasing the 56 to cut-ofT, and 
a 4.000-ohm* resistor, R3, acts as a by¬ 
pass for the plate current when the 
56 is at cut-off. The 7,500-ohm volt¬ 
age divider resistor, Rl, is a tapered 
volume control, and is arranged so as 
to utilize one control for the entire 
voltiige range from 0-200 volts. Care 
must be taken to see that the low re¬ 
sistance end is at the low voltage end 
marked L in the diagram; R4 is in¬ 
cluded so that the voltage may be re¬ 
duced slightly. The plate voltage 
should he adjusted to 90 volts. 

A novel use of a new development 
in the radio field does away with an 
expensive plate milliammeter. A Read- 
rite tuning meter is used as the cur¬ 
rent indicatoi’ in the plate circuit. 
Since the lube is operated at or near 
cut-off, an accurately calibrated meter 
is unnecessary. The only requirement 
is sensitivity, and the 0-5 niilliampere 


model is quite suitable. 

An 0-1 miliiampere Weston meter 
is used as the stan<lard for this volt¬ 
meter. It is connected through the 
tup switch, Sw. 3, to the proper re¬ 
sistors. A good meter must be used 
for this unit, as the V. T. voltmeter 
is not any more accurate than the 
meter used to read the balancing volt¬ 
age. Although any range desired can 
be used, the author suggests the fol- 


lowing 

R6, 

2.000 

ohm 

res. 

for 

0-2 

volt 

range. 

R7, 

10.000 

ohm 

res. 

for 

0-10 

volt 

range. 

R8, 

100,000 

ohm 

res. 

for 

0-100 

volt 

range. 

R9, 

300.000 

ohm 

res. 

for 

0-300 

volt 


range. 

A separate S. P. I). T. switch, Sw. 2, 
is included to allow the use of this 
accurate voltmeter for external work. 
Thus, it is not necessary to tie up an 
expensive meter for the exclusive use 
of the vacuum-tube voltmeter. The 
use of the blocking condenser, Cl, was 
found to be so handy in the old de¬ 
sign, that it was included in the cir¬ 
cuit. A S. P. S. T. toggle switch, 
Sw. 1, is arranged to short the con¬ 
denser when it is not used. 

Con^frucfion and Operation 
The bakelite panel is used as the 
base of the instrument, and all parts 
mounted to it. Figure 2 shows the 
construction data for the metal sub¬ 
panel anti transformer braces. These 
parts were made from heavy galvan¬ 
ized sheet iron. The tuning meter is 
(Conihmed on page 52) 




Fig. 2 

Mechanical details of the V. T. voltmeter. 


30 


RADIO-CRAFT for JULY, 1933 




















































































LOCATING AND CORRECTING 
TROUBLES IN PHONOGRAPH 

PICKUPS 


7 


Here are some valuable notes on the proper adjust¬ 
ments to make on the pickup units of phonograph 
combinations to make the results worth while listening 
to. Furthermore, by following the author's sugges¬ 
tions, you can "cash in," too. 


R. F. LAMBERT 


S ales of radio phonograph combinations have thrust 
upon the radio technician the responsibility for serv¬ 
icing and repairing the pickup unit and its asso¬ 
ciated parts. Many radio technicians seem to pass up 
this work entirely, judging by remarks heard in many 
homes. No one is better fitted to maintain such equipment 
than the radio technician, and there is opportunity here 
for a profitable effort that should not be overlooked; which, 
if properly handled, will work out into a nice little dollar 
and cents balance at the end of the column. 

In spite of its small size and apparent simplicity, the 
pickup unit has its weakness, which, after it has given 
very satisfactory service for some time, will eventually 
show up and will require attention. 

The alert radio technician, when encountering a radio 
phonograph combination, should always inquire whether 
or not the record reproduction is satisfactory. It is sur¬ 
prising to note how often one hears this remark: “As a 
radio receiver it worked fine; but as a phonograph repro¬ 
ducer, it no longer gives good results.'^ This information, 
of course, to our way of thinking, is good news, as right 
now we are all looking for more work. 

The purpose of 
this article is not 
to go into details 
covering the de¬ 
sign of the pick¬ 
up unit, but 
merely to cover, 
in a general way, 
the troubles 
usually encoun¬ 
tered and the 
methods used to 
overcome them. 

Although some of 
these notes may 
refer to some specific receiver, they may be applied to the 
majority of present-day commercial receivers. Suffice it to 
say that most, if not all, of the pickup units encountered 
in our daily service work are of the “low impedance type.'^ 
See Fig. lA. Impedances vary greatly in various pickups. 
The exact location of the pickup output terminals in the 
receiver and the method of controlling the volume have 
resulted in almost as many ideas as there are different 
pickup units. For the exact location and methods used, 
we refer you to the diagrams of commercial receivers 
shown in the Officixl Radio Service Manual. 

Once in a while you will run across pickup units which 
are of the “high impedance type.'’ The output terminals 
of these pickup units are generally shunted with a series 
lesonant circuit, commonly called a “scratch filter.” See 
Fig. IB. The purpose of this filter is, as its name implies, 
to eliminate surface noises caused by the needle. The val¬ 
ues of the scratch filter were chosen so as to cut olV the 
noise frequencies, without seriously impairing the useful 


audio frequencies. Such a filter generally consists of an 
iron-core inductance of about 200 millihenries connected 
in series with a fixed condenser of from .004 to .006-nif. 
The later types have eliminated the filter, since the pickup 
arm is so well counterbalanced that the pressure at the end 
of the needle, against the record, is applied in such a man¬ 
ner as to make friction noises almost inaudible. 

Pickup Troubles 

Before operating with screw drivers and pliers, be sure 
that proper tests have been conducted in the receiver to 
prove to your own satisfaction that the radio end of the 
set is free from defects and that the radio reproduction is 
normal. 

Distortion heads the list when it comes to classifying the 
most often received complaint. In a few isolated cases, the 
cause for distorted reproduction was due to nothing but 
the use of old and worn out records. Many customers seem 
to forget the very important fact that, in order to do jus¬ 
tice to the electrical pickup unit, it is necessary to use none 
other than electrically cut records. Records salvaged from 
the old phonograph simply will not do. After records have 

been in use a long 
time, they usually 
collect a certain 
amount of dust 
and grit in the 
grooves; this dirt, 
added to the fact 
that the grooves 
are probably 
worn by the nee¬ 
dle passing 
through them a 
number of times, 
distorts the sig¬ 
nal picked up 
from the record. It is desirable, therefore, to first check 
thi.s item carefully, anti the best and quickest test is to play 
your own perfect record, which should be carried along 
especially for such purposes. This record will serve an¬ 
other very important and practical purpose, namely to 
prove to your customer’s own satisfaction, after having 
completed a repair job on the pickup unit, that your work 
has been properly done and to preclude any possible argu¬ 
ment to the contrary. 

The first thing to do, in servicing a pickup unit, is to 
check the speed of the turntable. If a speed indicator is not 
available, the speed can be checked by placing a strip of 
paper under the edge of a record so it will just project be¬ 
yond the edge of the turntable. Play the record in its 
usual manner, then place your finger where the paper will 
strike it, and then count the revolutions made hy the tum- 
table for one minute. Be sure to have the pickup unit in 
its normal playing position, so that the retarded action of 
(Continued on jyage 44) 



Some detail sketches of pickup systems and gauges 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 


OPERATING NOTES 


BERTRAM M. FREED 


I N RADIO servicing and repair work, 
common sense, coupled with practi¬ 
cal experience and a good working 
knowledge of receiver circuits and 
electrical tests, will enable a Service 
Man to diagnose and repair any trouble 
in a radio receiver quickly and effec¬ 
tively. While the radio set analyzer is 
a great aid in speeding up this work if 
the operator is capable of intellig-ently 
interpreting its readings, too much 
stress should not be place<l upon its use 
because of the many occasions when 
this instrument will not reveal compli¬ 
cations, and a diagnosis will be impos¬ 
sible unless other means are employed. 

The repair of radio receivers through 
point-to-point resistance measurements 
is deservedly becoming more and more 
popular, with some of the more promi¬ 
nent manufacturers falling into line by 
printing the D.C. resistances of all in¬ 
ductances on their schematics. How¬ 
ever, even with this testing procedure, 
various situations have arisen where 
knowledge of the mere rudi¬ 
mentary principles of radio 
theory has not sufficed, but a 
fuller comprehension of the 
finer points was essential in 
coping with the difficulty. 

With all the new tubes and 
complicated circuits making 
their appearance, the Service 
Man must keep abreast of 
the times or be left on the 
wayside. 

Philco 70 

An unusual situation was 
recently encountered on one 
of the Philco 70 models, em¬ 
ploying type 35 tubes, and 
the model 470 with type 24 
tubes. The complaint in this 
instance was no reception on frequen¬ 
cies below 760 kc., with low sensitivity 
above this frequency. This state of 
affairs would lead one, at first, to sus¬ 
pect shorted condenser plates as the 
condenser gang' was tuned to the lower 
frequencies; but the symptoms of 
weaker response on the higher frequen¬ 
cies and noiseless action where recep¬ 
tion ceased tended to overcome this 
presumption. At any rate, this unit 
was examined, but no fault could be 
found with its action. The routine 
socket analysis was then made—^the 
tubes were previously checked on a 
tube-checker — without the disclosure of 
any apparent voltage <liscj'epancies, 
whereupon the chassis was removed 
from the cabinet so that continuity and 
resistance tests could be accomplished 
more easily. 

As the nature of the complaint 
indicated some defect in the radio¬ 


frequency amplifier, each component in 
this portion of the receiver was care¬ 
fully checked with an ohnimeter. The 
arrangement coupling the R.F. stage to 
the first detector is an R.F. choke in 
the plate circuit that is capacitatively 
coupled to the first-detector tuning coil 
by means of a single turn, one end of 
which is free, as shown in Fig. lA. The 
purpose and value of this coupling ar¬ 
rangement lies in the uniform gain that 
is secured over the entire broadcast 
band. This advantage is lost and the 
gain at the lower frequencies will suf¬ 
fer, should the resistance of the induc¬ 
tance in the plate circuit be too high. 

When this R.F. choke was measured 
for D.C. resistance, a reading of over 
4,000 ohms was obtained. As this value 
was uncommonly high—^the resistance 
of most R.F. chokes having been found, 
from past experience, to vary from 50 
to 150 ohms—a closer check was made. 
Finally, the trouble was traced and 
found to be caused by a cold-soldered 


joint on one of the choke pigtails. A 
hot soldering iron soon remedied this 
defect and the receiver performed as 
well as ever. 

This added resistance in the plate 
circuit made so little difference in the 
voltage impressed upon the plate that 
the discrepancy could not be noted with 
the set analyzer. 

On this same model, where the lower 
frequencies are received 10 to 20 kc. 
above the correct dial setting and diffi¬ 
culty is experienced in aligning the low- 
frequency padding condenser, the fault 
may lie with the small bakelite auxili¬ 
ary condenser that is connected across 
the padder. An open-circuited con¬ 
denser here has been found to cause 
this irregularity. 

Atwdter Kent 812 

A large number of Atwater Kent 
model 812 receivers were serviced so 


regularly because of blown fuses that 
it was becoming a nuisance. All con¬ 
ceivable causes for this condition were 
checked without success ; reception 
could only be restored by replacing the 
fuse. Finally, one set was encountered 
with the additional symptom of a 
“smelly'' power transformer. Because 
of the three type 46 tubes in this re¬ 
ceiver, two power transformers with a 
pair of 83 mercury rectifiers are util¬ 
ized to meet the unusually high current 
re(iui remen t. 

A quick test of the power unit — 
which, in this instance, was the lower 
transformer—disclosed that one-half of 
the high-voltage secondary was shorted. 
This short was found to be caused by 
the breakdown of the high-voltage buf¬ 
fer condenser connected across this por¬ 
tion, resulting, of course, in a blown 
fuse. No fault was found with the 
transformer, although it must have 
heated up considerably at the time of 
the break-down, producing that char¬ 
acteristic odor. When the 
buffer condenser was discon¬ 
nected from the circuit and 
a new high-voltage .1-mf. 
unit installed, as w'ell as a 
new fuse, the repair was 
complete. 

In almost every subsequent 
case where this constant fuse 
blowing was met, a search 
for a leaky or short-circuited 
section of the four-section 
buffer condenser block was 
made. These condensers are 
connected as shown in Fig. 
IB. Although the manufac¬ 
turer specifies .07-mf. as the 
capacity, the value is not 
critical, and .1-mf. conden¬ 
sers may be used, provid¬ 
ing the working voltage is over 400. 

S+romberg-Carlson 38 

A Strom berg-Carl son model 38 re¬ 
ceiver was serviced some time ago be¬ 
cause of the complaint of very weak 
and distorted reception, the cause of 
which later proved to be both interest¬ 
ing and unusual. The receiver was 
tuned to 710 kc,, and lesonance was in¬ 
dicated by the visual tuning meter, 
w^hose action and needle swing were 
normal. This latter circumstance elim¬ 
inated from our calculation the possi¬ 
bility of some defect in the radio-fre¬ 
quency stages, and since the set oper¬ 
ated exactly as would one with an open 
voice coil or output transformer sec¬ 
ondary, attention was concentrated on 
this portion of the receiver. 

Although it would not have been 
necessary to unsolder the voice coil 
leads from the output transformer to 



Fig. I 

Detail drawings of the receiver analyzed in this article. 
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make separate continuity tests—be¬ 
cause in this receiver the latter unit is 
mounted on the chassis and is connected 
to the speaker by the conventional plug 
and socket—the old reliable and speedy 
‘‘click*’ method was used. Each of the 
type 45 power tubes, when removed and 
replaced in its socket, produced a loud 
click in the speaker, indicating an out¬ 
put stage and reproducer that was 
functioning, but not necessarily one 
whose voice coil was in perfect align¬ 
ment. Proceeding with the test, the 
first audio, 56 tube, was removed to 
perform the same '‘click’* test, and, to 
our surprise, the receiver burst into 
operation with volume that was not far 
below that of normal ! As the volume 
control — a double unit — which had 
previously been set at the maximum po¬ 
sition, was slowly rotated to reduce the 
volume, a series of loud clicks, caused 
by movement of the contact arm over 
the carbon piles of the Bradleyometer, 
was heard in the speaker, as if high 
voltage were impressed upon the con¬ 
trol. When the 56 tube was re-inserted, 
the same weak condition resulted. 

The chassis was removed from the 
cabinet; a close visual inspection of the 
first audio stage revealed that the lead 
connecting to the grid prong of this 
socket, which ran close to the plate 
terminal, was shorted to the plate 
prong, whose edges are very sharp. 
This short placed the full plate voltage 
of the audio tube upon the grid, but 
because of the high resistance—.25- 
megohm—volume control in the grid 
circuit, no appreciable drop in \oltage 
output was noted; but most of the sig¬ 
nal was bypassed to ground with the 
tube in. When the tube w^as removed, 
the signal passed directly to the 
primary of the push-pull input trans¬ 
former—without the amplification of 
the first audio stage. This portion of 
the schematic is illustrated in Fig, IC. 

RCA Vicfor 11,21 

A rather frequent complaint on the 


HCA Victor models 11 and 21, which 
are identical except for the dial ar¬ 
rangement, is a noticeable and annoy¬ 
ing hum, which may often be inter¬ 
mittent. The usual quick procedure 
followed by many Service Men in locat¬ 
ing the cause of hum — that of removing 
each tube commencing with the detec¬ 
tor, and w’orking toward the output 
stage, and noting the presence or de¬ 
crease in hum occasioned by such w ith- 
drawal, was employed. As soon as the 
pentode — a 47—placed directly to the 
rear of the 80 rectifier, was removed, a 
severe motor-boating develope{l, which 
could not be duplicated when the other 
47 was withdrawn. 


WHAT THIS DEPARTMENT 
IS FOR 

If is conducted especially for 
the professional Service Man. In 
it will be found the most unusual 
troubles encountered in radio 
service work, written, in a prac¬ 
tical manner, by Service Men for 
you. 

Have you, as a professional 
man, encountered any unusual 
or interesting Service Kink that 
may help your fellow workers? 
If so, let us have them. They will 
be paid for, upon publication, 
at regular space rates. 


The speaker leads were unsoldered 
and the chassis was removed. After a 
good deal of testing of condensers and 
of point-to-point resistance measure¬ 
ment, the trouble was found to lie in 
the 1. megohm carbon resistor, con¬ 
nected from terminal No. 6 (chassis) 
to terminal No. 3 on the phono pickup 
terminal board, which was shorted to 
terminal No. 4. This resistor is encased 
in black spaghetti, and the pigtail is 
connected to the third terminal. Be¬ 


cause of vibration or jars, it shifted 
and shorted to terminal No. 4, produc¬ 
ing the hum. The remedy is obvious. 

When abnormal hum is encounteie<l 
on these models, all that is necessary is 
to short terminal No. 3 to terminal No. 
4 with a screwdriver. If the hum does 
not increase and the set motor-boats 
when the 47 tube behind the 80 is with¬ 
drawn, then the carbon resistor is the 
guilty member. 

On these same receivers, noisy tun¬ 
ing, motor-boating, oscillation on the 
higher frequencies, and the inability to 
tune to resonance has been traced to 
poor condenser-gang rotor contacts. 
Cleaning these contacts will clear up 
the difficulty; but to prevent a recur¬ 
rence, it is best to solder a pigtail from 
the chassis to the rotor shaft. 

RCA Victor 77 

A stubborn case of fading was expe¬ 
rienced with one of the RCA Victor 
model 77 receivers. It was not the 
gradual decrease in volume usually as¬ 
sociated with fading complaints, but a 
sudden sharp drop in reception which 
soon returned to normal, with which we 
were confronted. The set had already 
been serviced for the same reason on 
four different occasions. 

The chassis was removed and set up 
for operation so that a check could be 
made when the fading developed. After 
some ten minutes, it occurred—which 
was sooner than expected. Taking pre¬ 
cautions so as not to disturb any part 
of the set, the condenser coupling the 
detector plate to the first audio was 
bridged with a ,1-mf. unit, but nothing 
happened. The screen and cathode by¬ 
pass comlensers were next checked 
without results (an open-circuited con¬ 
dition in any of these units would cause 
the fading) ; but when the first-detector 
grid filter condenser, connected from 
the secondary return — which is in the 
A.V.C. circuit—^to chassis, was shunted, 
the volume came up again to normal. 

(Confirmed on page 1^9) 
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Radio Service Data SKeet 


MOTOVOX MODELS 


lOA ALL-ELECTRIC AND 
"MOTO-TETRADYNES" 


lOE BATTERY-OPERATED 


lOA car-radio set is a superheterodyne; the model lOE receiver is a T.R.F. set 

both instruments include A.V.C.) 


(The model 

Latest in the car-radio line of receivers de¬ 
veloped by Motor meter Gau^re & Equipment 
Corp. are the Motovox All-Electric mode) lOA. 
and the Battery-Operated model lOE. 

The model lOA 5-tube set installation in¬ 
cludes the following items: chassis, remote tun¬ 
ing control, reproducer an«i harness, antenna 
lead-ill, filter bypass condensers, suppressors 
“B” unit and harness; a superheterodyne cir¬ 
cuit is utilized. 

The model lOE 5-tube receiver includes the 
following equipment: chassis, remote tuning 
control, reproducer and harness, antenna lead- 
in, filter bypass condensers, suppressors; a 
T.R.F. circuit is used. 


Model iOA 


Tube 

Cath.^ 

S-G.** 

Plate^* 

Type 

Volts 

Volts 

Volts 

VI 

2.0 

85 

180 

V2 

2.7 

85 

180 

V3 

2.7 

85 

180 

V4 

4.5 


50 

V5 

13.5 

166.5 

158.5 


•Measured to ground : ‘‘to catliode. Readings 
taken with a l.OOO-ohins-per-volt meter; “no 
signal” setting of set. Total drain, 31 ma. 


Model lOE 


Tube 

Cath.* 

S.-G.^* 

Plate** 

-f 45*' 

Type 

VolU 

Volts 

Volts 

Volts 

VI 


60 

135 

1.9 

V2 


59 

134 

3.0 

V3 


69 

134 

3.0 

V4 

3.5 

40 

65 


V5 

16.0 

165 

155 



•Measured to ground ; ••measured to cathode. 
Use a high-resistance meter. Drain, 19 ma. 


Sensitivity of models lOA and lOE. ^-micro- 
volt-per-meter; power output, 2.25 \v. 

Since the intensi{y of signal strength deliv¬ 
ered by the antenna to the receiver is directly 
proportional to the height and efTective length 
and inversely proportional to the resistance of 
the antenna, it is necessary to use every pre¬ 
caution to obtain an efTective auto-radio an¬ 
tenna installation. Thus, ow/y a /o-io-capacity 
shielded /cad-tn should be vsed: also, the anten¬ 
na should not come closer than 3 ins. to any 


metal-work. A counterpoise antenna is used 
in an automobile since no actual ground is 
available. The height of the antenna is, there¬ 
fore. equal to the distance between the fiat 
plane of the antenna and the bo<ly of the car. 
Consequently, the most efficient aerial is one in 
which the capacity of lead-in and aerial 
matches the antenna sUtge of the receiver, 
covers the largest possible area and is as far 
remove<l as possible from the bo<ly of the car. 

The following instructions pertain to the in¬ 
stallation of tlie moilel lOA set. After mount¬ 
ing the power supply, run the separately 
shielded red lead, in the reproducer, to terminal 
No. 3. Next, connect the red lead in the radio 
cable to the “B-+-” terminal in the supply and 
the yellow lead to the “B — ” terminal, making 
certain that the shield of the cable is anchored 
by the mounting clamp provided in the power 
supply. Now connect the black, yellow-tracer 
iead of the tuning control along with the yel¬ 
low' lead from the power supply terminal No. 
2 to the Ungrounded or “hot” post of the bat¬ 
tery. Connect the black lead from terminal 
No. 1 of the power supply to the grounded 
battery post. Make certain that the connec- 
tio^\s to the battery are correct. Do not pull 
forward the switch underneath the tuning con¬ 
trol until the receiver has been plugged into 
the harness, otherwise, the power unit will be 
operating without a load. 

Installation instructions which apply to the 
model lOE receiver are as follows. Connect 
the yellow lead in the “B” harness to the nega¬ 
tive tap of the 180 V. battery (four Burgess 
type 2308 batteries). Next, connect the maroon 
leail to the “4-45” tap. and the red lead to the 
“-f-180” tap. In this line is a *4-A. fuse. 

The sensitivity control on the model lOE set 
is located in the bottom of the receiver. After 
tuning the set to a no-signal position near 
1.400 kc., turn the sensitivity control right, or 
clockwise, to “stop.” then back it. counter¬ 
clockwise, until the static level becomes very 
high. This is the point of maximum sensi¬ 
tivity, to exceed this will result in lack of 
sensitivity and A.V.C. It is recommended that 
this control be set ju.st below maximum sensi¬ 
tivity to reduce engine interference. 


Incorporating a manual sensitivity control; 

Due to the current interest in automotive 
radio installations the following information 
concerning car antennas is furnished through 
courtesy of Motometer Gauge &, Equipment Co- 
Although most of the late car models are 
e<iuipped at the factory with an aerial of some 
type, earlier cars will usually require the serv¬ 
ices of a technician acquainted both with the 
technifiue of handling car upholstery and the 
dcmamls of good antenna design. 

It is recommended that No. 14 or No. 16 
mesh Copper or galvanized screen be used. Do 
not forget to clear the dome-light by 3 ins. In 
fastening the lead-in to the screen, a No. 13 
insulated wire should be useil and if the aerial 
is copper screen it should be soldered around 
two adjacent sides so that a good electrical 
connection is assured. The screen should then 
be securely tacked at all points possible, maAr- 
ing certain that it is not grounded to any 
metal part of the top. Conceal the lead-in and 
replace the top, soldering the end of the No. 
18 wire to the short shielded lead-in which is 
provided with most sets, making sure to in¬ 
sulate the soldered joint well: ground the shield 
to some part of the metal body. Keep the un¬ 
shielded portion of the lead-in. that is, the No. 
18 rubber covered wire, as short as possible so 
that the shlehled lead-in actually enters, if pos¬ 
sible, the metal corner post, eliminating the 
possibility of spark pick-up by the unshielded 
lead. 

Top construction may be divided into the fol¬ 
lowing general classifications: 

Open and Omvertihle. Loo.sen the top slightly 
preliminary to putting it back and weave a No. 
18 insulated wire around the border between 
the top and the flap, giving in all a total 
length of about 60 ft. of wire. Then bring 
down the lead-in in the manner described 
above, and re-tighten the top^ 

Screen Wire Tops. Clip a 3 in. border 
around the top. Lace the center screen to the 
edges, using raw-hide. 

Standard Fabric Tops. This type of top will 
be found most frequently. Use a wire screen, as 
described, removing it 3 ins. from all metals. 
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GENERAL ELECTRIC K-40A, PILOT B-2 AND EMERSON 20A AND 25A A.C.-D.C. SETS 


General Electric Model K-40A 



C.-G. 

S.-< 


Plate 

Plate 

Tube 

V<dts 

Volts 

Volts 

\\a 


Type 

DC. A.C. 

.^.C. 

DC 

. A.C. D C. 

A.C. 

D.C 

VI 

2.5 1.5 

100 

50 

200 100 

8.0 

5.0 

V2 

5.0* 3.0 

95 

45 

100=^ 50^ 

0.2 

0.1 

V3 

18.0 9.0 

180 

90 

170 90 

14.0 

7 0 

V4 




115 . 

30.0 

20,0 


•Impossible to measure on ordinary volt¬ 
meter; on 25 cycles the volta»?es will be 
lower than those on 60 cycles. Voltatrcs are 
medsnrecl to cathode. These fijrures are for 
set adjusted to maximum volume; line po¬ 
tential, 115 V., 60 cycles A.C., or D.C. 

Note the use of a voltajre doubling con¬ 
nection of rectifier V4 ; on A.C. the power 
output is irreatly increased. Undistort cd 
power output on A.C., 0,55-W.; on D.C., 
0.15-\V, Power consumption, 50 W.. at 

115 V,, A.C. Since the frequency ranue is 
540 to 1,710 kc., it is possible to receive 
police broadcasts on wavelengths below 200 
meters. 

Check power line characteristics and the po¬ 
sition of Sw. 2 before connecting the set to the 
power line: disconnect the sot before touching 
the chassis. 



Pilot 

Model 

B-2 


Tube 

Cath. 

S.-G. 

Plate 

Plato 

Type 

Volts 

Volts 

Volts 

>!a. 

VI 

4.0 

68 

99 

0.8 

V2 

1.5-30 

44 

90 

4.0 

V3 

2.5 

41 

41 

0.2 

V4 

14.0 

90 

93 

25.0 


The control- and suppressor-grid voltage for 
all tubes is zero. 

This superheterodyne receiver incorporates 
several interesting design features. One of 
the half-wuvc sections of V5 is used to sup¬ 
ply direct current to the field coil of the 
dynamic reprotliicer; the other section de¬ 
livers the high voltage requited by the tube 
circuits. To reduce the hum level of the 
set a hum-bucking coil is incorporated in the 
dynamic reproducer. Resistor R2 is part of 
the power cord. 

It is not necessary to adjust a circuit¬ 
changing switch when changing from one 
current supply to the other; tube V5 is in 
the circuit at all times. 

The rated sensitivity of the model B-2 
receiver is lOO microvolts-per-meter: the 
power output is 0.9-W. On A.C. or D.C. the 
line power consumption is 0.4-A. 


Emerson Models 20A and 25A 


Tube 

Cath. 

S-G. 

Plate 

Type 

Volts 

Volts 

Volts 

VI 

* 

10.5 


V2 

2.5 

no 

1 10 

V3 

10.5 

no 

no 

♦Only 

nn indication 

possible. 

Readings 


will change materially regardless of type of 
power supply. Volume control full on, tun¬ 
ing control set for 550 kc.. and the antenna 
outside of set. Use a meter of l.OOO-ohms- 
per-volt type. 

Excessive heat may injure the set; do not 
place it on a radiator or against a wall. 

The models 20A and 25A vary only in the 
cabinet design. Regardless of the length of 
antenna tiscd, do not leave any of the an¬ 
tenna wire curled inside the set as this may 
Cause circuit oscillation. To operate the set 
on a 220 V. line use a limiting resistor in 
the line. On 32 V. systems use three 45 
V. “B” batteries, a 32 V. limiting resistor, 
and a separate attachment plug; the regular 
power cord is not used. For 6 V. operation 
only the three ’ B ’ batteries, and an adapter 
cable and plug are required. 
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AN 

IMPROVED POWER CRYSTAL SET 

For the crystal enthusiast the author offers a simple "breadboard" set having the follovY- 
ing features: Only two "B" leads for all "B" and "C" voltages, regeneration, phono¬ 
graph pickup connections, broadcast and police-wave reception, loudspeaker operation, 

and single-dial tuning. 

FRANCIS R. HARRIS 


■ AST month we described in this de- 
I partnient, a “power crystal set” 

I utilizing a crystal feeding a 

screen-grid tube which, in turn, 
fed a type 31 triode. Those of you who 
built this set probably found that it 
would bring in powerful locals on the 
speaker and quite a bit of DX on the 
headphones (after the locals had signed 
off), with the remarkable tone quality 
one usually associates with the crystal 
detector. But you found, also, that 
the set was rather broad in tuning, 
and that it required quite a powerful 


station to obtain really good loud¬ 
speaker reception; also, in time, it will 
be found that, due to the taps on the 
‘‘B” battery putting an uneven drain 
upon its various sections, the bat¬ 
tery will wear out unevenly, and some 
sections will require replacing long be¬ 
fore others. 

It is not our intention to apologize 
for these faults, they were unavoidable 
if we were to keep the design simple 
so that the beginner would have no 
difficulty in assembling the set; in fact, 
this design in the past has been con¬ 



2 VOLTS 


magnetic 

REPRODUCER 


Ftg. A 

’'Breadboard view" of the breadboard receiver described in this article. 



Fig. I 

Schematic circuit of the set. See Fig, A for the placement of the parts. 


sidered “standard”—that^s why “B” 
batteries have an intermediate tap at 
22.5 V., and “C” batteries at 1.5 and 3 
V. However, a few simple changes in 
the circuit will eliminate all the above 
difficulties and give a set that will de¬ 
liver the utmost in results with the 
combination of a crystal and two 
tubes. These changes will be incor¬ 
porated in the same layout as the orig¬ 
inal job so that those who have built 
the breadboard set described last 
month will be able to rebuild it, with 
the minimum of trouble, into the im¬ 
proved model. 

Requiremenfs 

Taking the faults in the order men¬ 
tioned, let us see what we can do about 
them. First, there is broad tuning. 
There are several ways of correcting 
this fault: We could, of course, add 
tuned stages, but this would lead us 
entirely away from our simple circuit 
and hence is automatically ruled out; 
we could add tuned stages without am¬ 
plification, which would lead us into 
band-selectors and severe loss of sig¬ 
nal strength, all very well in multi¬ 
tube circuits where we have power to 
spare, but again out of the question in 
our simple circuit; or we can go back 
to the old stand-by of regeneration— 
the process of taking some of the en¬ 
ergy from the plate circuit of a tube 
and feeding it back into the grid cir¬ 
cuit of the same tube—w^hich results 
in a tremendous increase of selectivity, 
or sharpness of tuning, and at the 
same time increases the signal strength. 

Now, for the second point, lack of 
power. There is only one feasible way 
to overcome this: Use tubes with 
greater amplification. For our first 
stage, we must continue to use the 
type 32 tube since there is no tube 
available at the present time in the 
two volt line with a greater mu, or 
amplification factor. But, for our out¬ 
put stage, we can use a much better 
tube, the type 33, which has a mu of 
70, against 3.8 for the type 31, and a 
power output of 700 milliwatts, against 
185. Of course, the tube requires 
somewhat more plate current, but its 
efficiency in this regard is much great- 
(Continued on page U7) 
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READERS' DEPARTMENT 

A department in which the reader may convey his thoughts to other readers. Included 
in this department are letters, kinks, short cuts, and experiments. Send in your ideas. 


A "SPEED" POWER PACK CHECKER 

Editor, Radio-Graft: 

I have a rather large radio service 
clientele and complete meter equipment, 
but still I find that the little device il¬ 
lustrated pictorially in Fig. A and by 
diagram in Fig. 1 is about the handiest 
thing in my bag of tricks for quickly 
locating trouble in power packs. 

(The general idea involved is that 
of the “Speed Tester” described in the 
November, 1931, issue of Radio-Graft, 



_ Fig. A 

Photograph of the "speed" power pack checker. 


in the article, “A Speed Tester for 
liadio Service,” by R. Douglas Clerk. 
However, Mr. Coverts idea of using an 
inexpensive lamp as the indicating de¬ 
vice is novel. Further, he advises that 
the entire device was developed by him 
without knowledge of any previous 
work in this direction . — Technical 
Editor,) 

To use the device, insert the legular 
rectifier tube in the socket, place a 6 
V. lamp (a regular 6 V. dial light is 
ideal for this) in the miniature socket, 
and insert the device in the regular 
rectifier socket of the radio set, as 
shown at IB. Turn on the receiver and 
observe the brilliancy of the 6 V. lamp. 
If the set is working properly, the lamp 
will barely light. This is assuming 
use of an average receiver; if an un¬ 
usually large set is used, the lamp will 
be brighter. If it lights at more than 
half brillancy, it shows an overload on 
the rectifier tube which can usually be 
traced to one of the bypass condensers. 
In case of a severe overload, such as is 
usually caused by one of the filter con¬ 
densers shorting, the lamp will, in all 
probability, burn out. If the rectifier 
tube has no load, the lamp will, of 
course, not light at all. In using the 
method outlined above, no meters are 
endangered by measuring current which 
may be excessive. 

If the current is found to be under 
the limit which the rectifier tube can 
handle, the 6 V. lamp may be discon¬ 
nected, and the leads which are in 
parallel with the 6 V. lamp connected to 
a suitable (0-150 nia.) milliammeter. 
After noting the cun-ent, all the tubes 
may be given a qualitative test by re¬ 
moving each of them, one at a time, and 


noting the difference as measured on 
the milliammeter. 

Of course, if the trouble is found 
to be caused by a shorted condenser or 
an open circuit, it is necessary to re¬ 
move the chassis for repair. Here, 
again, this little device proves its 
worth. If the trouble is due to a 
shorted filter condenser — or some other 
short—which overloads the rectifier 
tube, the trouble may be located easily 
by using the following procedure. 

Remove the chassis and connect the 
speaker in the regular manner. Gon- 
nect the two leads from the device to 
a 250 V., 50 W. clear lamp. This lamp 
requires approximately 250 ma. to light 
it at 250 V,, so that there is little 
danger of burning it out. Turn on the 
set. The 250 V. lamp will burn at 
about one-half brilliancy in case of a 
direct short, and at increasing brilli¬ 
ancy, depending upon the severity of 
the short. Do not leave the set turned 
on more than a few seconds at a time, 
under these conditions, as all the power 
is going through the rectifier tube and 
associated equipment and may cause 
damage if left on too long. The pro¬ 
cedure vecommended is to disconnect 
some suspected part and turn on the 
receiver. If there is no change in the 
brilliancy of the lamp, this particular 
part may be considered as normal. 
Each suspected part is checked in this 
manner until the short or other trouble 
is discovered. 

G. William Gover, 

1618 Hoge Ave,, Zanesville, Ohio, 

(Continued on page U3) 



Fig. B 

The reel-ejtate office radio shop of Mr. George Smith of Los Angeles, Calif. 



Fig. I 

Schematic circuit of the "speed" power pack 
checker described by Mr. Cover. Note that the 
small lamp connects in series with one plate of the 
rectifier tube. If there is a short anywhere in the 
power pack, the tube will light up to full brilliancy; 
if the rectifier tube is defective, the lamp will not 
light. 


RADIO-CRAFT lor JULY. 1933 


37 

































THE DX LISTENER'S FORUM 

This departmenf is devoted exclusively to the DX radio listener of the broadcast band. In this 
department are letters from those listeners who achieve unusual results In long-distant reception. 
We invite all readers of this magazine to forward their list to us for publication. Only the best 

lists will be published. 


TOPPING. EH. WHAT? 

If you Atlantic seaboard residents can't ‘Vet 
California on the loudspeaker,” you better chase 
right on across “the pond" and listen-in to the 
reception of which your English cousins may well 
boast! As proof, we submit to the DX-fan read¬ 
ers of Uadio-Cuaft the following two letters, by 
Messrs. "Chestnut” and R. T. Coales, respectively, 
reprinted from the April 21, 1933 issue of that 
well-known English publication. World-Radio. 


To the Editor of WOrld-Radio: 

In reply to Mr, Rhodes, may I submit a pos¬ 
sible nontechnical explanation? 

I have a similar receiver and no ‘phones. I 
tried for America early in February and got 
little between 12 and 1 A. M. About February 9 
I tried in the early morning and received twenty- 
si.x stations, and on Kebruary 12. between 2:30 
and 7 A. M., I received fifty-four, including 
KVX, Hollywood. 

I naturally decided that conditions were better 
after, say. 2 A. M. : but a fortnight later little 
could be heard, and on one occasion six stations 
at R7-8 at 3 A. M. faded quite suddenly to 
nothing at all about 4 A. M. Little has been 
heard since the middle of March. 

The fact that conditions are extremely critical 
is further evidenced by the fact that, although 
over sixty stations have been heard, and fifty- 
two identified in twelve attempts, 
the twenty or so heard on a fair 
night are never all the same. KDKA 
has been received only twice at R3 : 
even WTIC only three times, but 
then at R8-9! WFAA, WCCO, 

WHO, KOA. and WEEI have not 
been heard* nor has any Chicago 
station, yet WJJO has been heiird 
from just beyond Chicago. Once, 
when fifteen stations were heard, 
they included a 100-watt (on 1.210 
kc.) station, loud enough to recog¬ 
nize dance tunes, also coming from 
WNAC, and again WHK. Cleveland 
(1 kw.), and WDRC, Hartford 

(0.5-kw.), have been fair signals 
when neither WTAM. Cleveland, nor 
WTIC, Hartford, both 50 kw. sta 
lions, was even audible. 

Altogether, it seems quite possible 
that little should be heard, even 
after several attempts, purely by 
coi ncidence. 

Finally, can any of your readers 
identify American stations on 230 
and 238 meters, and Spanish-speak¬ 
ing stations on 274 and 234. all of 
which have been heard at least twice? 

Chestnut. Sudbury, Wembley. 

April 7. 19SS 


Miami Beach. 2 : WLW, Cincinnati. 2. Also 
(once only) : WJaX. Jacksonville; WLAC, Nash¬ 
ville; WJSV, Alexandria; XEAW, Reynosa, 
WCAU has been the most consistent station 
and has been heard on every occasion that the 
Atlantic has been “bridged.” So well was this 
transmitter coming over on February 12, that 
w'hen I retired at 4 A. M. it w'as easily picked 
up on an ordinary little one-valver. which I have 
in my bedroom. The strength was R5, and it 
was 100 per cent intelligible on speech—a severe 
test. The set used is a 6-valve superhet (S.G., 
Osc., S.G., D„ 2 L.F.) ; 'phones were worn, but 
most of the above stations have provided fair 

L.S. reception, ^ 

U. T. COAI.KS. 

Southsea, Hattte, 

April It, 193S. 


very much to hear from your readers about 
aerials and ground. 

I use the Kadex and Newark Evening News 
to get unheard stations. 

All my best catches I report to the station 
heard and request verifications. On all foreign 
countries enclose a reply coupon, 

I have raised S3 frequencies at noon about 

Christmas time, t:. 

Allan E. Knain, 

North wood, N. Dak. 


OK. AMERICAl 


Editor, Radio-Graft: 

While looking over my past issues of your 
wonderful maga/.ine. I ran across your ”want 
ad’’ for DX records. 

I got my "Midwest 16" about the 12th of De 
cember, but until about January 25. I did no 
DX fng on the broadcast band, confining my 
efforts to the short waves almost entirely. 


In our issue of November, 1932, we asked our readers to 
contribute letters giving the results of their DX experiments. 
This department is to further efforts in this direction. 

There has been an increasing interest of late in long dis¬ 
tance reception, particularly in the broadcast field, and there 
seems to be a race at the present time between owners of 
broadcast sets and short wave sets to outdo each other in 
DX performance. 

Many people probably do not realiie that thousands of 
broadcast listeners are making records almost daily, and even 
broadcast reception from Australian stations received in the 
United States is not impossible today. 

In this department, we will publish monthly letters from 
DX listeners relating to their experiences. 

We shall try to publish as many of the letters as we can; 
but it may be impossible to publish all of them. 

We would be glad to have your comment on this new 
department. 


It is unlikely that much more will be heard of 
the trans-Atlantic stations until the autumn, and 
it would be interesting if correspondents from 
different parts of the British Isles would send 
you their complete logs for last winter. This 
should give an idea as to how locality affects 
the reception of certain stations. At this house, 
for instance, it has been impossible to log KDKA 
or any of the Chicago stations. My list of sta¬ 
tions identified is as under, the figures giving 
the number of different nights on which each 
station was heard : 

WCAU. Philadelphia. 41 ; WBZ. Boston. 28 
WJZ, Bound Brook. 26: WABC. New York. 24 
WPG, Atlantic City, 20: WTIC. Hartford. 19 
WGY, Schenectady, 16; LR6, Buenos Aires. 16 
LR3, Buenos Aires. 15: LR4. Buenos Aires. 10 
WEAR New’ York. 12: WAAB. Boston. 11 
WNAC. Boston. 10: WOR, Newark^ 9: WTAM 
Cleveland. 9: WRVA. Richmond. 6: WKAQ 
San Juan. 6; WOAI. San Antonio, 5; WWL 
New’ Orleans. 4: WOWO. Fort Wayne. 4 
KMOX. St. Louis, 3; WAPl, Birmingham. 3 
WLWL. New York City. 3: CKAK, 2: WBT. 
Charlotte. 2 ; WCCO, Minneapolis. 2: WIOD, 


But. since January 25 to April 8, I have 
logged 391 stations of which 30 are in Canada: 
7 are in British Columbia, and includes 1 of 
25 watts. I of 50 watts. 4 of 100. and I of 500 
watts. I have heard 11 Cubans, and 11 Mexicans 
of 50 watts and up. I also have recorded 8 in 
Australia. 1 in New Zealand. 1 in Venezuela, 
55. A., and I in Honolulu! 

Of those in Australia, the two weakest came 
in best. 4BH, 200 watts and 4BC, 600 watts, 
both in Brisbane. 

2YA in Wellington. N. Z., is the easiest to get 
and the most consistent performer from the 
"under side.” I get them every night, or morn¬ 
ing rather, between approximately three A. M, 
to 4:30 or so. if the station isn’t too bad. 

I’ve had 500 wnitters from both coasts, Canada, 
and Mexico. 

I must say that lOO waiters and 60 waiters on 
the east coast come in lots better than the w'est 
coasters, of the same power. On the morning 
of April 2. WJEJ. Hagerstown. Md.. 1.210 kc. 
completely blocked out all other stations on that 
frequency. 

I would like very much to say that I have a 
very poor antenna, as I put it up when it was 
—18“ and I wanted to get through. I would like 


"DX AS IS DX" 

Editor. Radjo-Craft : 

I will give you a little of my experiences re. 
reception. 

One afternoon in January last, on 23 meters, 
heard calling Tokio, then through this station 
came a voice which I would have wagered was 
Floyd Gibbons, having heard him the winter be¬ 
fore, through the N.B.C. It was him all right, 
relating his experiences in the battle area : he 
must have been speaking from Mukden. 

In the same month from RW15. Khanarovsk, 
70.66 meters, heard the most perfect English. ‘‘a» 
she is spoke.” It was a lady, and believe it or 
not, she was talking of the five year plan and 
the “profligate idle rich.” Those were her 
words: and, oh. a lot more which 
made me think that that country 
will have to be reckoned with sooner 
or later. By the way, I had RW15 
all last winter and that was the only 
time I heard the English language 
spoken. On 25.20 meters FYA, 103 
Rue de Crenelle. Parts, the last 
month or six weeks is coming in 
fine. but. here’s the bugbear, and 
I am sure most DX-ers will feel the 
same. As there is absolutely no 
sense in a code station sending the 
letter V, 26 times, then his call once, 
it got so monotonously regular (he 
kept it up for ten minutes, that I 
know of), I quit and tuned in 
G5SW, where I found pretty much 
the same situation: both these code 
stations are owned by RCA at 
Bolinas, Calif. VK2ME. Sydney. 31 
meters, up to July 3 last, used to 
come in between 10 and 12 P. M. 
every Saturday very fine—since then 
he changed to nine to eleven P. M. ; 
up to 10 o’clock it is poor but after 
that he is ok. signing off with that 
eerie sound of the laughing jackass, 
several persons having heard it over 
niy phone. 

On the 25 meter band, code smothers FYA, 
G5SW. t2RO and VE9JR. The 31 and 49 meter 
bands are ok. There is an amateur in Auburn. 
Mich., W8.TR, who must have pow’er to burn — 
comes in here around three P. M. with a bang. 
Just what is DX these days? 

My idea is, to be able to listen in without hav¬ 
ing to stay Out of bed, for that is the only way 
a B.C.L. can reach out—or is it? Take these 
stations in the order as received here: KDKA, 
W2X\F. WlXAZ. W3XAI^ (am only quoting 
these four, as a child could tune them in any 
day)—so much wallop behind them that the 
control has to be cut down considerably. Any 
time between one and nine P. M, People listen¬ 
ing won’t believe it until the call is announced. 

Jas. Hedley, 

tti ts-w.. 

North Vancouver, 

E. C.. Cai\ada. 


HERE YA BE. CHARLIE! 

Editor, RadiO-CpaFT: 

For the DX-ing fool from Long Island: if you 
will listen-in between six and seven P. M. any 
(Continued on page US) 
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RADIO-CRAFT'S INFORMATION BUREAU 


SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 


Furnish sufficient information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 
List each question. 

Those questions which are found to represent the greatest general 
Interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 


and the appearance of its answer here. 

Replies, magazines, etc., cannot be sent C. O. D. 

Inquiries can be answered by mail only when accompanied by 
25 cents (stamps) for each separate question. 

Other inquiries should be marked "For Publication," to avoid 
misunderstanding. 


COPPER-OXIDE DETECTOR- 
ADAPTER FOR TYPE 80 TUBES 

(200) Mr. Lester Grey, Chetek, Wis. 

(Q.) Is it possible to use a copper-oxide rec¬ 
tifier as a radio detector? These rectifiers are 
used in conjunction with D.C. meter movement.s 
to make an A.C. meter. 

(A.) Meter-type copper-oxide rectifiers are 
not suitable for use in detectini; the minute cur- 
i*ents useil in radio broadcast reception, since the 
efficiency of such rectifiers in this service would 
only be a very small fraction of one percent, 
due to the very jfreat bypass* or condenser ac¬ 
tion which the large, parallel surfaces present. 

However, by following special design, it is 
possible to produce a "radio" detector of good 
efficiency. Such a device, known as the Westec- 
tor, is commercially available in England. A 
technical description of the design character¬ 
istics of copper-oxide rectifiers for use in radio 
receivers appears in the October, 

1932 issue of the Proceeoincs of 
THE Institute of Radio Engi¬ 
neers. 

A schematic circuit, recommen'detl 
by Amateur Wireless, for the 
use of the Westector as a diode-type 
rectifier, is shown at A in Fig. 

Q 200; a circuit, for the domestic 
design, full-wave type, recommended 
in the Proc., I.R.E., is shown at B. 


PHILCO 6F "B" UNIT— 

SHURE 99 RADIO-MOD- 
ULATOR 

(201) Mr. Henry Parnab, Woo<l 
stock, Va. 

(Q. 1) What is the <lifference be¬ 
tween the Philco model 6 automo¬ 
tive radio receiver, and the model 6F? 

(A. 1) The former uses a dynamotor type 

of "B" supply, as illustrated and described in 
the June, 1933 issue of Radio-Chai-t, the 
latter uses a vibrator-type "B" unit, the circuit 
of which appears in Fig. Q.201A. 

(Q. 2) Is it possible connect a microphone 

directly to the antenna and STround posts of a 
radio set, talk into the mike, and have the 

sound come out of the loudspeaker? ]f not, 

ple;i8e explain. 

(A. 2) Since R.F. transformers act as a 
short circuit across the microphone matching 

transformer, this circuit is not practical. How¬ 
ever, by connecting the microphone so as to 

mo<lulatc the output of a tube oscillator, the 
output of which fee<ls into the antenna and 
ground posts of the set, gooi! results may be 
obtained. In fact, this arrangement is sub¬ 
stantially a variation of the modern, A.F. mod- 
ulateil R.F. service oscillator. 


A refinement of this idea is now available 
as a commercial unit, the Shure model 99 
Radiu-Mo<lulator; the schematic circuit is shown 
in Fig. Q.201B. This instrument is designed 
to make an.v radio set part of a ‘‘I’.A." system. 
(This radio-nio<lulator and an A.C -D.C. ultra¬ 
midget receiver wouUl make a good portable 
combination for public address work of light- 
duty type, such as addressing show-window 
ciowds, etc. a combination which could be op¬ 
erated on A.C., D-C.. or batteries, by using a 
battery-operated radio-modulator with self-con¬ 
tained power supply.) 

This highly-perfectetl circuit is essentially that 
of a H.'irlley oscillator with Heising modulation. 
To prevent radiation, particularly where the an¬ 
tenna system is multiplexed for the operation 
of several radio broiidcast receivers, the an¬ 
tenna connection is removal from its connec¬ 
tion post on the set. only one lead being connect- 
e«l to the set antenna post. (The shielded an¬ 


tenna and ground lead cable furnished with this 
radio-modulator is 50 ft. long.) 

The main advantage of this system is that 
there becomes available, not only the gain of 
the A.F. system of the ra«lio set, but also, the 
gain of all the R.F. stages. (Of course, in 
superheterodyne receivers, the gain in the I.F. 
circuit is also obtained.) 


SOURCES OF D.C. AND A.C. 

POWER 

(202) Mr. Wilbert L. Misner, Vintun<la1e. Pa. 

(Q. 1) There are times when it is necessary 
to take a radio set to the shop in order to re¬ 
pair it most elficiently. Now. this is all right 
when a fellow h;is A.C. in his shop and brings 
in an A.C. set. but. what is he to do when his 


shop power is A.C., and the set to be teste<i 
is designed for D.C. ? 

(A. 1) That's an easy one: the hard part is to 
work it the other way 'round — to test, for in¬ 
stance, an A.C. phono-radio combination in a 
shop equippetl only with a D.C. power system. 

To solve the first problem, use either a motor- 
generator, or some form of converter. Practi- 
C;«l converters are of two types, the rotary and 
the vibrator. 

To obtain an A.C. supply in a D.C. district 
for testing A.C. e<iuipment is not quite so e:isy : 
the success of the attempt is partially dependent 
upon the demands of the A.C. equipment. 
Thus, it is a fairly simple matter to test a radio 
receiver designed to operate on a 60 cycle sup¬ 
ply, through the use of a mottr-generator, or 
some form of "inverter"; but, to obtain cx- 
firtly. and continuouHly, the A.C. supply required 
for good operation of a phonograph unit will 
renuire the careful selection of a motor-gener¬ 
ator unit. 


CLASS B TRANSFCRMERS 
IN CLASS A‘ 

(203) Mr. J. Gregorka, Little 
Falls. N. Y. 

(Q. 1) Please advise whether class 
A. F. transformers can be used 
in a class A prime circuit. 

(A. 1) Class B, A.F. transformers 
may be used in class A prime cir* 
cuils. 

(Q. 2) Has any real, simple ma¬ 
terial on class B amplification been 
published in RaDio-Chaft? If so, 
when and what information was 
contained in the article? 

(A. 2) One of the first articles to 
appear in this magazine on class B 
amplifiers appeared in the July, 
1932, issue of Radio-Craft in an article by Mc- 
Murdo Silver entitle<l, "Pentode, Class B, ot 
Trioile Audio Systems — Which?” This article 
treated in iletail the advantages to be gaine<l by 
the use of these three methmla of amplification. 
Statistics were given to show the relative sensi- 
.tivities of the methods when distortion is con¬ 
sidered. 

The interesting conclusion drawn by Mr. Sil¬ 
ver is the fact that by using a new proportion 
of voltages applied to an output tube, a type of 
amplification akin to class A prime may be 
secured that gives large gain with small signals. 
Now, it should be remembered that in the mod¬ 
ern class A prime systems, such as used by 
Zenith, the grid current is excessive, so that class 
B input units must be used if distortion is to 
be avoided. 

(Continued on pope iO) 






Fig. Q. 200, above: Diagramatic illustration of th< 
manner in which a copper-oxide rectifier may be 
used as a detector in a radio receiver. 


Fig. p. 2018, left: Shure model ?? radio modulator. 




























































































SERVICING AUTOMOTIVE 
RADIO SETS 

(204) Mr. H. J. Ovt.Tcami>. Paterson. N. J. 

(Q. 1) Are there any ilata available on the 
servicing? of auto-radio sets? I know that much 
material has appeared in past issues of this 
magazine, but is there some sort of compendi¬ 
um ? 

(A.l) “Automobile Radio and Servicing.” by 
Louis Martin, is. as the sub-title of this 64- 
page book publishe<l ))y Gernsback Publications. 
Inc., states. **A complete treatise on the sub¬ 
ject covering all phases from installing to serv- 
icintt and maintenance.** However, several car 
radio set manufacturers are now ofTerinf? recom¬ 
mendations which, although they are intended 
for the specific use of technicians who may be 
called upon to install their particular receiver 
models, are directly applicable to equipment of 
different manufacture. Consequently, the writ¬ 
er has compiled some of the more interesting of 
this useful data, and presents the information 
with due cre<lit to the individual source. 

Thousands and thousands of ”A.C.-D.C.** sets 
have been soUl. many of them with the recom¬ 
mendation that, through the use of an adapter 
they could be installed in automobiles and oper¬ 
ated directly from a set of ‘’H’* batteries or a 
"H” eliminator, ami the car '‘A” battery, and 
others without any such ad<litional sales in¬ 
centive. Into the first class falls the Sentinel 
model 561 receiver described ad illusrated in 
this issue. The manner of conveniently install¬ 
ing this ultra-midget set is illustrated in Fig. 1. 
Additional data is given below. 

The receiver may be mounte<l in any conveni¬ 
ent place in the automobile such as: (a) the 
ro!)e rail in back of the front seat: (b) between 
the dashboard ami windshield frame, or (c) on 
the underside of the dashboard head. It is well 
to remember that the further the set is from 
the motor the less the ignition noise is likely 
to be. The receiver should be so mounted that 
it does not strike the body through bouncing or 
road jars as the cabinet tnay be damaged if the 
set is permitted to swing freely. The mount¬ 
ing brackets, shown at H. have lugs on lioth 
ends which shouLI be hooked between the wind¬ 
shield frame or robe rail or wherever the set is 
to be mounted, and the bottom lug hooked to 
some part of the body or body hnits and the 
slack in the straps taken up by adjusting the 
adjust!ng-huckle so that the set is held rigidly 
in position. The four studs provided should he 
scrcw'ed into the four threadetl boles in the 
back of the chassis. Each of the .strap mount¬ 
ing brackets has two holes into which the stud 
shoultl be inserted and by pulling upward on the 
straps the stud will be locked Into position. 
Pushing the strap downward will unlock the 
studs and permit removal of the brackets. 

It is very important that a good aerial system 
be used with these <liminutive sets as a small or 
inetrective aerial will result in poor reception. 
A simple aerial installation that will give good 
results can be had by using about 50 ft. of 
stranded, insulated wire and running the wire 
under the car, back and forth between the two 
running boards, using care not to stretch the 
wire too tightly :is the bouncing of the car will 
break the wire. An aerial in the top of the 
car a-nd insulated fram the body will in most 
instances be an excellent one. Many of the 
latest model automobiles are factory equipped 
with this type aerial. A strap-type or plate- 
type antenna mountoil beneath the automobile 
will generally be effective. The closer to the 
ground this type of aerial is permitted to ex- 
ten«l the greater its efficiency. 

Interference can be minimized to a point where 
radio reception is not materially impaired but 
do not expect to absolutely eliminate every noise. 


or interference from spark plugs, coils and gen¬ 
erator. The location of the aerial will greatly 
effect thr atnou^it of motor rnterfercnee picked 
up. The further away from the motor the aerial 
is located the less the ignition noise will be. 
If after correct installation of noise suppression 
accessories, ignition interference is encountered, 
the following may be of benefit. If the motor 
interference comes in together with a rather 
loud station program, insutlicient grounding of 
the motor may be the cause. Ponding the mo¬ 
tor to the chassis at several places and shielding 
the ignition lead from the high-tension coil to 
the ignition switch may help. A faulty ignition 
coil and dirty <ir corroded terminals in the dis¬ 
tributor will cause noise. A condenser con¬ 
nected between the hot side of the ammeter and 
car chassis will in some cases help in reducing 
the ignition interference. Ignition noises shouUl 
be distinguished from that of other types of 
interference. Ignition noises will only be heard 
when the motor is running. Noises that are 
apparent only when the car is in motion may be 
caused by loose connections in headlights, dome 
lights, or “A** battery or “R” eliminator, or 
nearby electrical interference such as power lines, 
street cars. etc. As the “peewee” receiver does 
not have automatic volume control, more or 
less fading of the signal will be noticel when 
the car is in motion, particularly in cities, due 
to the continual changes of the signal strength 
caused by shielding from street cars, street car 
lines, telephone an<l telegraph lines, steel bridges, 
trees, geological formations, etc., or when pas.sing 
under bri«lges and viaducts. This lack of A.V.C. 
is a thought to bear in mind when installing 
the receiver chassis, since placing it in a posi¬ 
tion conveniently reache^l by the person who 
most frequently uses the car, the driver, renders 
it a simple matter to compensate for major 
changes in volume by a simiile twist of the 
manual volume control. 

While it is possible to use ”11” batteries in¬ 
stead of a Tl” eliminator, it is not rccomniende<l 
that these be uslhI as the life of the ”P" battery- 
will be very limited. However, if ”11” bat¬ 
teries are used, it is recommended that Only 90 
volts of battery be connected to the receiver. (In 
this instance it may be well to note that special, 
heavy-duty “R” batteries, especially designe<l for 
use in cars, are now available. One manufac¬ 
turer's product is illustrated and described in 
this issue. Author.) A further consideration of 
which the Service Man should take particular 
note is that neither the “R” batteries or the 
set should be placed in a position where the 
heat of the motor (or, when used in the win¬ 
ter. the car heater) can affect these components ; 
the former w'ould have short life due to the in^ 
creased corrosive effect of the acid and the 
evaporation of moisture, and the latter would 
tend to break down due to faults developing in 
the electrolytic and paper condensers, and the 
reproducer. 

If a ”B’* eliminator is used, it should be de¬ 
signed to deliver 125 volts at (for the Sentinel 
set) 60 nia. The eliminator should include a 
relay: a separate hot “A” lead should be run 
direct from the “A” battery to the hot "A” lead 
of the eliminator and a second, separate lead 
from the hot “A** lead to the receiver. If. in¬ 
stead. a single common “A” lead is usetl for both 
the ”B‘* eliminator and set. there is a possibility 
of noise interference from the eliminator, due to 
coupling in the lead. 

For those universal-current sets not equipped 
with 6-volt adapters, and which therefore fall 
into the second class. 6-to-llO volt converter 
will be require^!. 

At A in Fig. 2 is shown the methixl of mount¬ 
ing the Pierce Airo DeWald auto rati io remote 
control unit with respect to the receiver, for best 
operation of the control : the procedure is ap¬ 


plicable to most sets incorporating a mechanical 
control cable. 

The receiver should be mounted on the r*.‘ar 
dash under the cowl, preferably on the right- 
haml side. Using the template furnished, drill 
four holes into the rear dash for the receiver- 
mounting. Insert four bolts for the housing 
and. with the aiil of spacers (if retiuired). at¬ 
tach the receiver to this panel. Prior to mount¬ 
ing the remote control to the steering post, re¬ 
move the screws from the face of the housing 
and loosen the hexagonal nut on the key switch, 
permitting the housing to «bp off- Slip the 
drive cable sheath back over the cable, permit 
ting the cable to enter the drive shaft. Tighten 
the two set screws on the drive shaft coupling 
only. Now, insert the cable sheath into the 

coupling on the rear frame, tighten the set 

screw and replace the housing. 

Next, insert each half of the clamp through 
slots on the left side of the housing, at the 

same time placing these in position around the 
steering column. Fasten the clamps by means 
of a screw, lockwasher and nut. and adjust the 
drive to the desired position. Turn the coupling, 
locatoil between the receiver housing ami **U” 
bracket on the left side of the set, clockwise 
as far as possible: also, set the dial on the 

remote control at 100. 

Then, insert the <lrive cable and sbeath through 
the bracket-bearing on the receiver bousing. The 
drive cable which exten<ls l>eyond the sheath 
should enter tlie coupling and bo locke<l in imsi- 
tion by the set screws. Care must be taken when 
assembling not to change the setting of the re¬ 
mote control or the tuning condenser. Finally, 
insert the 5-prong plug, extending from the re¬ 
mote control cable, into the socket on the left- 
hand side of the housing. The yellow lead is 
connectc<l to the hot "A” battery terminal : the 
black leacl is connected to any, low-resistance, 
grounded part of the chassis or, preferably, di¬ 
rectly to the grounde<l terminal of the car bat¬ 
tery. 

At B in I’lg. 2 is illustrattnl a new automo- 
tive-ra<!io tool. After deciding on the location 
of the * B” supply and radio chassis container 
cans, for the Ford Majestic model 11 1 receiver, 
it is necessary to cut a hole 6 1/32x9 9/32 in. 
long, w-ith a lL'16'in. radius at each corner. 
To make these cutouts, drill a hole in each 
corner of each layout and cut out the center. 
A chisel sharpened as shown at B has been 
found to be very effective in making these cut¬ 
out in cars having a metal floor. This chisel 
should be approximately 1/16-in. thick at the 
cutting e<lge and should be sharpened as imli 
c:ite<]. By following the layout exactly, the re¬ 
sultant hole will he slightly larger than the 
layout. (This makes a better job than docs the 
usual cold-chisel and hammer procedure.) Thi.s 
is desirable, as it permits an easy installation of 
the containers. If the floor of the car is con- 
structe<l of wood, the cutouts are easily effected 
by using a keyhole saw. 

A ‘ B” battery container is furnished with the 
Franklin mode] 200 receiver. In mounting this 
can, be sure tht you check underneath the floor¬ 
boards to see that there are no brake-rods, 
mufliers. storage batteries or other parts of the 
car located directly below the space in the floor 
I>oards. The correct method for locating the 
position for the container is to hold it against 
the floorboards from underneath the car, drilling 
four small holes up through the floorl>oards at 
the four corners of the box, to serve as exact 
cutting guides. In some cases it will be neces¬ 
sary to fasten braces underneath the floorboards, 
at the edge of the can, to strengthen the floor 
of the car. due to the fact that sometimes the 
location for the battery container ncce.ssitates 
cutting through Hie whole width of one floor board. 
Securely wedge or shim the batteries into place. 
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AT LASTl 

WORLD-FAMOUS COYNE TRAINING IN 

ELECTRICITY 

Available For 

HONE STunr 



* NOT Tfte Ordinary 
Correspondence 
Course 

The 1,000 page COYNE 
Standard Reference Set, with 
its more than 1500 illustra¬ 
tions, is NOT the usual cor¬ 
respondence course. It is so 
arranged that, instead of get¬ 
ting one or two lessons a 
month from which to answer a 
few simple questions, you get 
the whole complete volume at 
once, so that you can refer to 
advanced sections and different 
branches of electrical work at 
will, going ahead as fast or 
slow as you please. And the 
book itself is always valuable 
for constant reference and re¬ 
view. 

\o Previous Experi¬ 
ence Needed To 
Succeed 

Advanced education or pre¬ 
vious experience is not needed 
to make a success of COYNE 
Electrical Training. Every¬ 
thing is given in simple, easily 
understood language, illus¬ 
trated thoroughly by photo¬ 
graphs and diagrams. If you 
can read and understand simple 
English you can learn all about 
the operation, care, service, 
repair, etc.^ of practical elec¬ 
trical equipment from this 
great book. 

Immediate Profits 
From This Book! 

You will find it possible to 
learn to do real electrical jobs 
almost immediately upon re¬ 
ceiving your COYNE Standard 
Reference Set book. There are 
many excellent opportunities to 
earn good money froni spare 
time electrical work right in 
your own neighborhood while 
you are studying. This is not 
idle talk—but the actual expe¬ 
rience of others no brighter or 
more able than you. If you 
have pep and initiative, you 
ought to be able to make this 
set pay for itself many times. 


The practical simple, easily understood instruction material that hp made 
COYNE famous for 34 years is NOW — for the first time in history — available for 
YOU to study AT HOME! Never before has this instruction material been avail- 
able for any but regularly enrolled resident students and graduates of COYNE. 
But now, compiled by the entire COYNE staff assisted by many of the world s 
outstanding electrical firms, this rich store of electrical knowledge is available for 
you in convenient book form—to study at home. 


FREE CONSULTATION SERVICE INCLUDEO 


Every owner of this wonderful book—The Standard COYNE Reference Set—'viII be entitl^ 
to the privileKe of freely consultine with COYNE Expert Instructors in the solution of any 
electrical problems that may arise in studying and wsinj? this home training set ounng an 
entire year’s time. This feature alone is worth many times the small * * 

as testified by hundreds of working electricians — who have made use of this unique service. 


Here’s Why I Am Taking This Step! 

It menn.*^ a great deal to me to break a tradition and change a well-estab¬ 
lished policy after 34 years. That's what I am doing when I offer COYNE 
Training to you AT HOME, instead of ONLY here in our Kreat shops. But 
these are unusUal times, and hnvo crested unusuni condition}. Many ambitious men who 
lYould he hen- at CO^'NB now—preparlnK themselves for a useful, profltable life work 
ill elcrtrIcily—rannot come bernuse of nnanelnl dlfheultle*. Ii U my thouRbt that, by 
ofTerinR ibis COVNE Tralnlnit to them for home study at ridiculously low price, they «ill 
bo able to earn from what they learn, and soon he fliinneially .able to come to COYNT 
later if tliey decide they .itill want this superior electrical tralninR that Is knoun Uic 
world over for its practic.alne.«s and thorouk’hness. Not that RettlnR this book means 
the buyer hat to come to COYNR . . It Is limply my hope that the knowledge and 
earninR power RSiiiotl from this book wll! inspire you to wsnt tiio complete training 
that can conic only from sttcndaiice at COVNff. 

11. C. Lewis, President. 



Don't Delay—’Get Started JVO 


This big book of more than a thou¬ 
sand pages crammed full of practical 
electrical knowledge illustrated by more 
than 1500 photographs, diagrams, etc., 
shows you how to do real electrical 
jobs of every kind from installing 
switches and wiring houses to connect¬ 
ing. testing, operating and repairing 
A. C. and D. C. motors, controllers, 
generators, and switchboards. Get it 
AT ONCE you'll be delighted with the 
etuse and quickness with which you 
learn and can get to making real money 
out of spare time electrical work. Send 
your order on the coupon NOW 1 

COYNE 



WITH ORDER ^ 
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Static 


ELIMINATOR 



Illustration 
shows elim¬ 
inator with 
leads and 
p ( u ^ a t - 
tachments 


Here la^t a devieo iiKiJe t(i clini!ri;ite completely itiiin- 
rpadc NUktie. tlio type of noises that sn often rauses dlscondort 
to radio luteners. Qniukly it reduces t<t n niinitnum. dis¬ 
turbances cjtuscd by elertrirnt npplianecs and aerials of jill 
descriptions, and brines in rcrcption \eitli clear, and excellent 
results. Can 1>o connected in five njinutcs. Supplied with 75 
feet of shietde«l iend-iii wire. 

Service Men and Dealers add this money-tnnkinK railio 
ilevice u> your line—install the Dumont Eliminator in every 
home where you call t.o service the set- A lifetime of service 
is RiiarantCM^d for every Dumont riitni)iHtor. 


servicemen and DEALERS! OrC oar raoilofc »ii.i prirrs 
on ronJPlflf Hnr i.f rspl.ir«;rrip«il cootiiMiprrs. Ehs-irolyttc nnd I'bUsr. 
Tliry nrr ''Brst l*y Test." Johitcr* nail rcpn-sentatlVfs tcrriOiry 
open. Write (ochiy- 




Ketv LYNCH 

RESISTOMETER 

FREE 

with 8 Handipaks 


LYNCH MANUFACrURING CO..HnC. 
51 Vesey Street, New York, N.Y. 


Clip—Mail Coupon Today! 


The New LYNCH Keslstoineter. life liandie:(l serv¬ 
ice unit ever devised, run notv be had KKKK with 
Lynch Il:indlpaks. TIiIs the Miost populur and 
Pruelieal service paekage ever ottered. 


Now—In a Jiffy—you can niea.sure arrurately the 
resistanee value you are to replaee-^wltli the new 
LVNCII Uesistometer. 


Any value Is obtained by the handy eombinatlons 
made Possible by LYNCH HandiPuks. Eaeli 
lliindlpak eontiilns ten assor(e<l One or Two Watt 
Resistors of the ^letalll^ed Type. 


Complete Reslstonieier and four No. 1: 
three No. 2 and one No. 3 Handipaks. to 
De.ilers and Servicemen: (List Price 
$21.00) Tour Cost . $10.00 Net. 

Free Descriptive Folder Upon Request 


A 9-TUBE SUPERHETERODYNE 

(Contimiecl from p<tge 2.1) 


• IS operated on D.C. one of the voltaftc-doubling 

■ condensers. Cl3, is shorted out of the circuit, 
I and all the tubes from Vl up to V7, inclu- 
I sive, as well as the speaker field, are phiccil 
I across the 110 V. liner thus, the rectifiers can 
I be used to filter out D.C. commutator ripple. 

etc. 

For 110 V. operation the filaments are wired 
I in the alphabetical sequence oC A to K. and 
connected to the power line at these letterctl 
points, as shown in Pie:. 1. 

Since the total power consumption of this 
receiver at 110 volts is about 65 W. on DC. 
and about 00 W. on A.C.. for 220 V.. A.C. or 
D.C. operation, it is but necessary to place 
j a 75 W. resistor of 280 ohms in series with the 

■ line cord. 

P.ir 6 V. operation, all the filaments should 
be connected in parallel and type 41 or 42 lubes 
should be employed instead of the type 18, For 
32 V. operation, tubes Vl to V5 should all be 
left connected in ser ies, and paralleletl with the 
second jjniup of tul>es in series, consistinir of the 
two type 18 and one type 37 (V5). Of course 
“B" batteries should be employed to obtain the 
remaining voltages, when the filaments are bat¬ 
tery operated. 

As a final check on the completed receiver 
the followimr tribulation is furnisheif. These 
fiibe oporatinp voltage values will vary slijrhtly 
with individual conditions of line voltaire, tubes 


and apparatus 

used. Values 

are for Rl at 

minimum. 

and 

with no signal. 




Line 

Potential, no V. 

, A.C. 


Tube 

Plate Cath. 

S.-G. 

Plate 

Type 

Volts Volts 

Volts 

Ma. 

Vl 

115 

90 

3 

3 

V2* 

115 

60 

2 

5 

V3. 

115 

90 

3 

3 

V4 

15 


3 


V5 

no 


4 

6 

V6, V7 

210 

220 

30 

15 


Line 

Poti'ntiaJ, 110 V. 

, D C. 


Vl 

100 

3 

75 

2.5 

V2* 

100 

4 

60 

1.5 

V3 

100 

3 

75 

2.5 

V4 

14 



2.5 

V5 

95 

5.5 


3 

V6. V7 

95 

9 

100 

20 

♦Anode-grid 

potential, 115 V 

. on 

A.C. anil 


100 V. on D.C. The control-grid voltage of all 
tubes is zero. The voltage of one set of cathodes 
of V8. V9 is 120, and the other is 240, on A.C. ; 
on D.C. both sets measure 110 V. 

List of Parts 

One 4-gang condenser, superheterodyne type, 350 
mmf., Cgl, g2, g3, g4 : 


One Remington filter choke, 200 ohms, 125 ma., 
30 hy., Ch : 

One band-pass antenna coil and shield, LI : 

One even-gain interstage R.F. coil and shield. L2 : 

One 175 kc., I.K transformer and oscillator cuil 
composite unit, with shield. L3 : 

One k.c., I.P. transformer unit, closely-coupled, 
L4 : 

One Remington push-pull input transformer, 
type G153. T; 

One 11 in. electroilynamic speaker wUh 4.000 
ohm field coil and push-pull penbxle output 
transformer : 

One mica condenser, .006-mf., Cl : 

One Coast-To-Coast 1 mf., 200-V. paper con¬ 
denser, type 4227A. C2 : 

Five Coast-To-Coast .1-mf.. 200 V. paper con¬ 
densers. type 4227, C3, C4. C5, CIO, Cll ; 

One mica condenser. 300 mmf.. C6 : 

One mica condenser. .OOl-nif., C7 ; 

One Coast-To-Const cartridge condenser. .02-mf. 
200 V.. type 4225a. C8 ; 

One dry electrolytic condenser. 5 mf., 35 V.. C9 : 

One dry electrolytic triple condenser unit having 
a spi'cial dual 16 nif., 176 V. section and an 8 
mf.. 400 V. sbetion, Cl2, Cl3. Cl4 : 

One Coast-To-Coast cartridge condenser. .05-mr., 
200 V.. type 4225a. Cl5 : 

One Coast-To-Coast multiple-condenser tone con¬ 
trol, type 5515a. Cl7 . 

One Claiostat lO.OOO-ohni potentiometer with 
special iap€*r, 400 ohm minimum resistance and 
switch Swl., Rl : 

Three Lynch resistors, 250,000 ohms, V,-W. R6 
R7. H2; 

One Lynch resistor, 300 ohms, V^-W., R3 ; 

One Lynch resistor. 10.000 on ms, L*-W.. R4 ; 

Two Lynch resistors, 500.000 ohms, R5 

R9: 

One Lynch resistor, 2,700 ohms, Rg: 

One Lynch resistor, 10.000 ohms. 2-W., RIO; 

One Lynch resistor, 3.000 ohms. 1-W., Rll ; 

One Lynch resistor, 210 ohms, 2-W., Rl2 : 

One Coast-To-Coast resistor, 20 ohms, 2-W 
R13 ; 

One twin-post connector block for phonograph 
pickup, etc., J1 ; 

Two miniature 5-prong wafer sockets, 55. SIO; 

Seven miniature 6-prong wafer sockets, 51, S3, 
54, SG, 57, 58, 59: 

One miniature Special 7-prong wafer socket, 52 ; 

One Coast-To-Coast combination D.P.D.T, and 
D.P.S.T. jack switch, Sw2; 

One Khost-Iight tuning dial and 6 V. pilot light ; 

One Co;ist-To-Coast drilled metal chassis, type 
E20: 

Miscellaneous hardware, knobs, wire, cables uml 
plugs, 1 A. fuse, etc. 


COPPER-OXIDE RECTIFIERS 

(Continued from page J9) 


and, also, by the absolute value of current flow¬ 
ing. Fig. 5 shows this char.’icteristic. This again 
results in a complex situation involving tem¬ 
perature, current, and efi’iciency; and a si¬ 
multaneous study of all of these variables is 
the only means by which errors from temper¬ 
ature variations can be minimized. For ex¬ 
ample, with certain values of current flow¬ 
ing, the efficiency of an Uncompensated recti¬ 
fier instrument may drop from 80% to 75% 
during a 40® C. temperature rise. This would 
result in lowering the calibration of the in¬ 
strument 6% at the higher temperature if 
no steps were taken to secure temperature 
compensation. 

Summary 

The majority of the above discussed errors, 
characteristic of rectifier instruments, can 
he minimized by careful design and by tak¬ 
ing advantage of the opposite effects of cer¬ 
tain errors. However, it is important that 
the instrument be properly designed to oper¬ 
ate with the copper-oxide rectifier. It is 
therefore, not advisable to try to apply a cop¬ 
per-oxide rectifier to an existing d'Arsonval 
instrument which has not been designed for 
this application unless changes are made to 
provide proper moving coil resistance, tem¬ 
perature compensation, and swamping resist¬ 
ance. If the errors are properly cared for in 


the design of a complete rectifier instrument, 
reasonable accuracy can be obtained. 

The chief advantage of a rectifier instru¬ 
ment is in its high sensitivity. By use of 
the rectifier principle. alternating-current 
voltmeters may be made with a very high 
resistance per volt. 5tandard voltmeters are 
available in ratings as low* as 4 volts with a 
sensitivity of 1,000 ohms per volt, 1.5 volts 
with 2.000 ohms per volt, and even .6-volt 
W'ith 5,000 ohms per volt. Below four volts, 
rectifier voltmeters should have a resistance 
of 2,000 ohms and, better still, 6,000 ohms 
per volt, in order to properly compensate for 
the errors discussed above. Milliammeters 
and microammeters of low ratings are also 
available. 

Rectifier instruments are rapidly finding 
their place in the radio field for the measure¬ 
ment of such quantities as output of ampli¬ 
fiers and oscillators and power level indicators. 
The user of these instruments should bear their 
characteristics in mind, particularly their ac¬ 
curacy, when used under various conditions. 
Rectifier instruments are a valuable contri¬ 
bution to the science of radio and they are 
continually finding new uses in this rapidly 
advancing art. Possibly the further develop¬ 
ments in research and engineering on these 
instruments will tend to minimize their pre.s- 
ent errors and make them still more useful. 
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READERS DEPARTMENT 

(Continued from page 37) 

A "REAL ESTATE" RADIO SHOP 

Editor. Radio-Craft: 

In your November issue, you show a photo 
of a Uixi’Stand radio shop. Well, for your 
Western readers, I am enclosing a view, Fik- R* 
of my “Real Kstatc“ office radio shop. Tell the 
boys to come on and let's see what their shops 
look like. 

Geokgr Smith. 

Smithy's Itadio Shop. 

1212^ S. Afain St., Loa Angeles, Calif. 

(First it was the taxi-stand radio shop: now, 
it's the real estate office radio shop; what 
next ?—Technical Editor.) 


FROM WYOMING 

Editor, Radio-Craft: 

It seems as thoueh every state in the Union 
Pets a word in for Radio CrafT except Wyoming. 
Well here’s one from the little town of Lusk, 
Wyo. 

1 operate an independent service shop and do 
real well. I’m always look ins: for service short 
cuts and many items in the columns of Radio- 
Craft fill the bill. I have a tip that con¬ 
tains a real surprise for any one who tries it. 
Remodeling old sets is in order these days, 
especially converting old sets for the 2 V. tubes. 

Recently, I converted an Atwater Kent model 
67. As every Service Man knows, this is a 
7-tubc set utilizing a speaker whose voice coil 
connects to an output transformer. Of course, 
for 2 V. operation we discard this speaker for 
a magnetic unit. However, the ordinary mag¬ 
netic speaker will not have enough volume when 
connected to the voice-coil-matching wimling of 
the output transformer (the two large prongs in 
the speaker socket connect to this secondary). 

Clip the two wires leading from the output 
transformer to the two large prongs near the 
transformer, splice a piece of wire on each 
lead, and connect one lead directly to the plate 
of one power tube and the other lead directly 
to the plate of the other power tube. Leave 
the primary of the output transformer con¬ 
nected to the platoi (as it was) in order to 
furnish a load in the output circuit of the 
power tubes. 

I used 31*8 in the output stage, and 135 volts 
of "B** battery. 

We got enough daytime volume to spare, and 
the tone is as clear as a bell. The only other 
changes were to short out the filament resistors 
to the screen-grid tubes. The “B * battery drain 
is 12 to 14 nia. : “A** battery drain. .fi3-amp. 

( afe for air-cell). 

Ray L. Wondfrly. 

Itox ill. Lnali. 

1933 SERVICE IN THE "STICKS" 

Editor, Radio-CimFT : 

Received my first i.ssue of RaOiO-CrAFT O. K. 
Now comes the important question: What will 
the rural radio Service Man have to buy to beat 
the many modern and different types of radio 
t^iuipment found throughout the country? 

Some of the leading nutnufactuiers no longer 
furnish voltage charts, but add the following 
to their manuals: “Voltage socket readings are 
not to be relied upon.” What will we do? 
The radio Service Man is called upon to fix 
a 193:t, 7-tube midget with his 1932 tester ;ind 
about ten adapters hanging out of his pockets: 
the owner e.xpects modern seivice in these mod¬ 
ern times and the coming year will see many 
a rural Service Man “stuck." Last year we 
could use a set of tubes from our kit of “.ntand- 
;'rds.** fill out a voltage reading chart, and then 
decide if we had to take the chassis home: 
but now. the owner looks at you if you tell 
him you will have to take his modern radio 
to the shop, and you are lucky if a kick does 
not land on your- -fre<iuency I There are n<»t 
many rural Service Men of good standing who 
can afford a .^250 test kit to carry around on 
the rough countly roads. 

I am sure that a good article written by an 
authority, on radio servicing and its problems 
presented to the rural Servtce Man would be 
welcomed by many of your reader.-^. 

Robert Rogers. 

Arundel. Qms.. Canada. 


(O, K. Rogers — you’ve sold us the idea.) 


i be New 


W^estinghouse Instruments 
meet all radio requirements 


In the new line of 
panel instruments, 
types MX and NX, are 
ratings to meet every 
need of the radio ex¬ 
perimenter, engineer, 
or service man. Rec¬ 
tifier voltmeters with 
resistances from 1000 
up to 10,000 ohms 
per volt are standard. 

Rectifier niilliam- 
meters and micro-am¬ 
meters are included — also many rat¬ 
ings of radio frequency ammeters and 
milliammeters. 

New ideas in design and construc¬ 
tion are used. Permanent magnets 
of high grade tungsten or cobalt 
steel are welded to the soft iron 
pole pieces in accurately aligned 


fixtures. This results 
in permanent accuracy 
and uniform scale 
spacing. 

The iron core, 
movement, and jew¬ 
eled bearings are 
mounted on a die-cast 
single frame for easy 
removal of the moving 
element as a unit. 

The matte silver fin¬ 
ish dials are made 
of metal in order to prevent warping. 

The 2 } 4 -inch type MX is mounted 
ill the panel with a clamp, and the 33^- 
inch type NX with three bolts through 
the flange. Moldaria cases are used. 
A new catalog on MX and NX 
instruments is now available. 
Request your copy from — 




WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 
ROOM 2-N T 795*6 EAST PITTSBURGH, PA. 
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^SUPERHETERODYNE^cdc mimsAL receivers 

OPERATE • from 6. 32, llO,on</ 220 VOLTS ACorDC 
L^PLOV DYNAMIC SP EAKERS an d VQITAGE DOUBLING RECTIFIERS 

5 TUBE MODEL 9 TUBE MODEL 


_ I ASSEMBLED KIT EORM'_ 

" Tbf FACTORV WIREDT ^ 


TUBES REQUIRED-. 
y-EAl 1-76,1-77, l-^3.l-7S25 


Tf\^ uurnnry ELn»U{r!fy onrf 
•runitHy of fkit rtftifEr vUl 
po.tfirWv you’ 2,00l> 

•o 3.(WO milm rri-gplian i. panity 
on » :{0 loof ‘•r-lf*pftnrnin«-<l 
intpnnii. It# romarknlilv rtUcIcnPV 
i. rnninly iIup to ih« inw of ihp 
KU|M«r.liPtpr'i<lyn« rireuit :in‘l 
ntfrn-prRri.-nf M'}..- ///t.V/ 

6'll.v SYSTl'\f i. will, 

HUM.FREE power by « ?S/..-, 

■i'OLTA f,r. ftn VHhk U" 1 
till*.-# n rt\7 fEMISSiON 
VALVE MOOULATORt 
*'t HIGH-CAIN R. F. AMPLI. 

FIER. PENTaCRID X st DE¬ 
TECTOR. ami rtn i:f.kCTlOR 

corji‘Lf:r> o.'icrtL.i tor (.ji m 

nnr t**hp'l wflirh lliroURlia?^ 

Tripl.'-Crid nitpcr-pniilrol I. F. 

A<ri|>liTt>.r into thp Tfiplp- 

< rill T7 (IrfOclOP ami »ud)o rtlll- 

plifipf tnK<- ill on*-! Tbr output of 
ifii# i,itf..r liifip i<i rrniatanre p*>ii 
M. i!iii. :! 13 Fowi-r Oui- 

; pMf Tu».- .*(, ’ ■ .tp# v FULL- 

SIZED dynamic speaker 

1 flirnialiinc »i>//iipafN of umlin- 
I tortPil oowr. nroviifinR ttipr«-l>y, 

I PllorTlliMI- Vl.lni::*- -^Itll till unUflOHl 

p.>nli#n< t.i|. 1 rppr*i<iiirliiin. /.'iTifr/nv. . - 
POW'hH ru.\SSFOHMKR. tlierefore brenk. 
downlsimnossibfe. Eiiuipr-iJ y :Thi« lf-coni .ined 

iprinl. tii iv . ; -rol anH i. pORihinKtion volunio con- 
A .....t_k.—furninl.pil 
, . .pimnlp wirinc 

that rrm.-iinii to bp donp 
mpii htd hy 


A PnctmiuRi PlntPfi ph!ii 
iM a/f iHtrtE iiiounfptf A^rPOi 

* l« B. B 


AUTOMOdfLES, 
MOrO^SOATS, 
^fOSP/rALS, 
l?^PRO0MS, 
mfffYlOTELS , 

oensA 


.. -- . 10 in. loiiR. 

idp. tl in til], Furni-fii-d romtdptB 
with luninic kn.ib*. nnd ~ 4 rutr)ip<>n. 

Fully Assembled Kltc«Ane 

*10”* 

F.iCtory Wired—Ready 
for Immediate Use 
Set of Five Matched 
Tubes . 

Walnut Cabinet <liius> 
trated). 


i*.75 

3.95 

1.95 


EMPLOYS IJ inch. 
mieuTOfcosm^ 

DymffCSPEAKE^ ' 

rOBES PEOV/PEO: 
2-76, hSAJ, 1-65, I-;37. 
2-/a, 2-2525 

12 in, lon». 10 in. »id». Sin. tnll. 
NotliinK tti.'ii will aitd (o it# viiluc 
or lif* l,ii# li.«n omitted from tbi# 
n«*yr tilirii-i.priiiiiiye Afl.Vfc' TUSH 
SflPKn/n: TEKOU Yftt: TRANS- 
FORMERLESS fih:VEl Vt'.R 
(Complptfly ppnrrily-tl In TliU 
It- rircuit in uiilxtutahJo 
for fwiipiiivity, (3IHMI-4000 

mllp fpi’i-piioii I# c< I—t i . u^ty 

fppiitfpd), i‘r<>du<-c-tt B WATTS of 
lindinl'irf audio -ntput piniilov- 
imt THREE STAGES of PUSH 
1‘ULL i'LASs ••.t" \^^rurI^ 
^Mr/f»\ iippriitimt III II In. 
Wrifcht Oe Coster Dynamic 
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,\1 IKI-." Jack makPi* Ibi# vi-rsatilc 
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bl« PVSUC AtiltltHSS AHPLt- 
FlKtlf IneoriMiratp# quit>t A C/rO- 
H.iTIC i'Ol.V.Ut: CORTUOL-^ 
FVLl. RASOh Tout: COXTROL 
TWO I’OLTaGR DOUBUSa 
RtX'TlnKHS Ifiir doiiblp volume 
ACi—.^rOT LIGHT TV.Kf.VG 
-INTER-CHANNEL NOISE SUP¬ 
PRESSION ..i# H-t..nisliiiiK 'auuplcli- 
in#*'f*-*1 ur -r ,,(| liHckrr lun.i fM>i»e 

rtnd net* STATIC REJECTOR'i Lianloy# 
ft HlBh-C.iin Pre-Selector Band- 
Pass Filter, , EMISSION. 

VALVE MODULATOR ami « 

HIGH gain I. F. AMPLIFIER, 
eonnppfp*! ti, 1 i * -r ,f. ^DUPLEX- 

DIODE AUTOMATIC VOLUME CONTROL 

tube <851 «!)*.!, 14 r- p’ I ‘"to 

* 37 fir#t - nt . - . - ^ :r r" i .r 

ii- TWO penTOOe power output 
TUBES IN' IM >11 IM l.I,. 

Assembled Kit i/.rtj Cabiitn. QCo 
Tubet. and Dynamic .Vpralcer) 

Wired, Ready for Use. $26.50 
11 inch Wright DeCostcr xc 

Dynamic Speaker. .. 

$7.f8 


Matched Set of 9 Tubes 
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^ The new antenna 


LOCATING AND CORRECTING PICKUP FAULTS 


The new antenna 
will positively increase the 
picknp and performance of any auto 
radio. 

Easily installed in any automobile 
either sedan—coupe—roadster—or 
cabriolet. 



TWO TYPES TO CHOOSE FROM 


RUNNING BOARD 
M.95 List 

LOTS— 1 . fl L'i Net 

10 1.05 Nft 


ROOF TYPE 
<36x26) $4.50 List 
LOTS-^ 1 $2.70 Not 


25 


.95 Net ! 


CASH WITH ORDER OR C.0.0. 


2 10 N. t 
2 25 Net 


IMMEDIATE SHIPMENTS 
WIRE OR AIRMAIL ORDER TODAY 
_ Age nts a$i(i Disiributors 

M & H manufacturing CO. 

II2 Cdtidl St._ Boston, Mass. 
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O R T A B L E 

Public Address 

SYSTEMS 


Profits thiji summer nro To )>• mntle frorp itif<ttinrttioti 
of Portable Public Addrens Syntemn. The.v iir« 
Dcc<le<i in churches), auflitoriiirntt. re>taurtint 4 «. !«tore»«. 
outdoor oirnic irroundfc. e(.c. For even nwl. Ml LE8 
can auoply Power .\miilifyiriir Kriuipiuent. 
equinmeat for automobile.-. A. C. or O. C. line. "B ' 
current cupply and Uaivcr.t:il A. C-*D. C. reccivcr^. 
Ouc-iMit in wnttji from 1^4 to 500. 

SPECIAL — Com I >1 etc AO-DC Junior I’ortnblo Public 
Aridrcmt Sy.-tcui—Net price tv dcaJcrtt liud bcrvicu tncii. 
S2I.00 complete. 

Send ujt your Bpocificittioni^ for Power Amnlifier 
SyxternM for Aiitoiiiobiler*. Every rMluirement aih be 
KatiMfiietortly lilled. 

Milr* munufitiMum—Portnblo Public A<idr<’iM> 6.v»trin»: Etptw 
nenliiil llotti^ Trutiiprlji. Lniwl utnl Bro.tdrjint *'.Mik(r»”T 

power Amplifier.; "Oinnreio |pli«kti«.*' ‘'Anriounowiic" i«o«i "Dr- 
tcefophone' Sywietii.; MirroOhorie Kt:iu<J.: Triiti.formcria; PL«M0 
Electric itcliiyo ;.od cvrryllaoR in Die Sound ^uipmcai field. 


MILES REPRODUCER COMPANY 

244 W. 23 St. Dept. RC New York, N. Y. 


(Continued from page 31) 

the needle on the record will be taken into con¬ 
sideration while the revolutions are beinir 
counted. Tbe standard records turn at 78 
revolutions iier minute. On later phonograph 
Combinations, there are two speeds provided: one 
for the standard record speed, and a slower 
sPeed of 33% revolutions per minute for the 
lonif-playinR records. TTie speed control mech¬ 
anism is provided with a control lever to ^ive 
either of these two speeds. It mijfht be well to 
mention the fact that the needles for the long- 
play ini; records are .specially designed for use 
only on these records and eanHot be used on the 
standard records. 

Quite often the speed adjustment alone will 
not reme<ly the distortion. It is then generally 
possible, by listening carefully to the sound 
coming from the speaker, to localize the source 
<if the distortion. First, ascertain whether or 
not the high and the low notes are being heard, 
if conspicuous by their absence, it is generally 
due to the armature being off center. 

If there is a rattle on certain notes and 
blasting on the low notes, the trouble may be 
generally traced to worn out, or <leterjori 4 ted, 
rubber damping blr>cks. 

If a vibrating and crackling noise is heard 
while the record is being played, it may be 
mainly due to the fact that the base of the 
pickup, near where the neeille is inserted, is 
magnetic, and attracts small particles of iron. 

Sharp, cracking sounds, not unlike static dis¬ 
charges. very often may l>e traced to loose con¬ 
nections in the pickup unit. 

Weak magnets will also cause low reception 
and distortion ; although it is not probable that 
you will meet with this condition. It is merely 
mentioned here for the simple reason that We 
have had cases where some of our customers 
had lieen tampering with the pickup unit, and 
in removing tUc magnet, did not place a keeper 
across the poles. 

Before going into details concerning the 
proper adjustment of the armature, replace¬ 
ment of the rubber dampers, ami removal of 
iron particles, a brief discussion of the arma¬ 
ture and the rubber damping blocks is in order. 

In all present-day pickup units it has been 
found necessary to use some sort of damping 
on the vibrating armature. Naturally, every- 


USE OHIOHM 

SPARK SUPPRESSOR SETS 

for eliminating Ignition Inter¬ 
ference on Automobile Radios 

For 4, 6 and 8 cylinder cars. Furnished 
complete with condenser and necessary 
spark suppressors. Lasts the life of the 
car. Special non-shorting, and temper¬ 
ature and vibration resisting features. 
Cash in on this growing market. 

THE OHIO CARBON CO. 

Cleveland, Ohio 


RADIO SERVICE MEN 

Be sure to read the announcement on Pdge 48 
of this issue, which tells about the new 
ORSMA bulletin. It is the most up-to-the- 
minute news tabloid for all radio Service Men. 1 


thing has a natural, or inherent, period of Vi¬ 
bration. and if this vibration of the armature 
Is not stopped, or damped, in some \vay, it 
would hit the pole pieces and thus cause dis¬ 
tortion. The exact methods used to overcome 
this tendency to vibrate varies, to some extent, 
in the different makes of pickup units. In gen¬ 
eral, this damping is accomplished by mount¬ 
ing pieces of soft rubber tightly between the 
pivot supports, as well as placing a rubber 
dumping block between the pole pieces. Thus, 
the armature is left free to vibrate bt'tween the 
pole pieces, but is damped by the rubber mount¬ 
ing at its pivot. As with all rubber appliances 
the best service is obtained when used fre- 
iiuenlly. If the pickup is used infretiuently. 
the rubber damping blocks and rubber pivot 
supports becomes hard and unpliable, and this 
fact usually causes the armature to move to 
one side, where it does not move freely. There 
may be other reasons, of course, such as hav¬ 
ing the pickup unit repeatedly left to rest on 
the needle or on top of the* record, instead of 
letting it hang free on its proper support after 
each record has been playcil. 

It might be of interest to know that there is a 
method which does not use rubber for damping. 
In this particular mo<lcl a specially compounded 
oil is used instead of rubber, for damping pur¬ 
poses. However, it is safe to state that most 
of the present-day receivers employ the rubber 
damping method in their pickup units. 

Now let us check up on our results obtained 
from testing the pickup unit by the sound meth¬ 
od. If the test indicated that the armature 
was improperly centered, then this part must be 
adjusted. 'I he sequence of disassembling the 
necessary parts for making this adjustment will 
differ according to the various types and mod¬ 
els. However, certain gcneial rentuisites apply 
to till pickup units. Remove the outer cover 
case by removing the cover screws and the nee¬ 
dle holder screw. Mark the magnet pole pieces 
and the magnet with a red crayon pencil, so that 
when they are rep!ace<l, they will be in their 
original position. Remove the magnet, and 
place a piece of soft iron across the poles. Fail¬ 
ure to observe this precaution will result in u 


loss of magneto-motive force which will impair 
the sensitivity of the pickup unit. Loosen the 
two round-headed screws in the armature ad¬ 
justing plate with a small screw driver. The 
small piece of metal, holding the damping block, 
should now be moved until the armature is 
properly eentered between the pole pieces. The 
armature should be held in the exact center of 
the magnetic field—exactly halfway between 
the magnet blocks. .Judging the center by eye 
is, in many cases, sufficiently accurate for this 
adjustment. When certain that the armature 
is properly centered, replace all parts of the 
pickup assembly. It should be note<l here that, 
in a good many cases, on certain models, it 
will not be necessary to I'emove the magnet and 
pole pieces to make this adjustment. 

If the armature is found fo be rusty, a re¬ 
placement is recommended: but if a new part 
cannot be obt:iined quickly, a temporary repair 
can be performed by scraping off all the rust 
and rubbing all surfaces with very fine emery 
cloth. (Do not coat the surfaces w'ith oil to 
keep it from rusting again, as oil has a deteri¬ 
orating effect on the rubber dampers.) 

To test the armature for centering, the cover 
plate should be replaced and the instrument 
turned on; then, while playing a record with the 
volume control turned on full, lift the pickup 
unit from the record and move the finger across 
the needle point, both to the right and to the 
left, The same sound should now be heard in 
the speaker, regardless of the direction in 
which the finger is moved. If the sound is not 
the same, but weak on one side anil strong 
on the other, then determine which side givi^s 
you the weakest reception. If the sound is 
weakest when moving the finger to the right, 
the left adjustment screw shoukl be loosened 
and the rubber pivot support, or adjusting plate, 
forced over nearer to the armature. If the Bound 
Is weaker when moving the finger to the left, 
the right-hand screw should be loosene<l and 
the rubber pivot support, or the adjusting plate, 
forced nearer the armature. It is advisable 
always to make the above-mentioned test first, 
after the turntable speed has been checked^ and 
adjusted, before any attempts are made to re¬ 
place the rubber pailding. as in a good many 
cases this is the only adjustment necess.'iry. 

If our test indicates that the trouble is due 
to faults in the rubber dampers, then these 
pads should be carefully inspected. 

If badly deteriorated or hard, they should lie 
replaced. The old rubber should first be com¬ 
pletely removed by scraping the parts clean with 
a knife. Specially ma<le rubber pails may be 
procured from the manufacturer of the particu¬ 
lar pickup unit that you are working on. If 
such a set of rubber pads are hard to obtain, 
any first-clas.^. good, live rubber—such as part 
of an automobile inner tube—will do very nice¬ 
ly for the damping block between the pole 
pieces, and the thin jiortion of a baby’s rubber 
nipple may be used by cutting out two strips to 
act as rubber pivot supports. The exact size of 
the rubber pads required may easily be de¬ 
termined by carefully noting the size of the 
old rubber pads and then you can make exact 
duplicates. 

The same general rules for disassembling the 
pickup unit, as previously described for the 
armature adjmtmcnt. should be followed when 
replacing the rubber dampers. After the mag¬ 
net, pole pieces, coil, and the armature have 
been disassembled, all metal parts should be 
cleaned free from all accumulations of dust and 
grit; place the new rubber pivot supports in 
their proper place: and rejwsemble the pole 
pieces, the coil, and the new' rubber damping 
block between the polo pieces. Now center the 
armature and tighten up the sciews in the ad¬ 
justing plate. The next step requires some sort 
of a clamping device, such as a small vice or a 
“C” clamp. After the assembly has been re¬ 
placed on the pickup arm, and you are sure that 
the magnet poles are against the proper pole 
pieces, the assembly should be placed in the 
clamping device for the proper tightening of 
the pole pieces. The proper amount of pres¬ 
sure to be applied depends on the type of unit 
you are working on. When working on RCA, 
G. E. and RCA Victor Pickup units, the use 
of clearance tool will aid greatly in making 
proper adjustments of the pole pieces. This 
gauge may be constructed of ntetal by making 
one as per the detail shown in Fig. iC. The 
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cut out portion slips over the coil, and the 
two legs slip in between the pole pieces. After 
the pole pieces have been claniped together, the 
bolts holding these pieces should be tightened 
up. Then remove the pickup arm from the 
clamping device and take out the gauge. The 
pickup is now reas>embled and the cover plate 
replaced. Before this is done, make sure that 
the magnet clamp is in its proper place. If the 
clamp is not in it) proper place, it may force 
the front cover to one side. If this should 
happen, it will, in all probability, touch the 
needle-holder screw, and tht.s, in turn, will pio- 
duce a rattling noise in the speaker. 

In removing the pickup assembly from the 
motorboard, you may be tempted to loosen the 
two pivoted set screws whicli are located on 
each side of the pickup arm just aliove the 
top of the base. The advice is : ‘"Don't do it 1" 
The proper method is to disconnect the i\s'0 
output wires under the motor board, then re¬ 
move the wood screw holding the base in i>lacc. 
and lift the whole assembly off the board. The 
reason for doing it this way is to avoid tam¬ 


pering with the set screws which are held in 
place inside of the arm with lock nuts. While 
working on this part of the unit, the luhrica- 
tion between the pickup arm and the base 
should be checked over. If the bearing surfaces 
appear to be dry. a small amount of vasMjIIne 
should be applied so as to insure free motion 
of the arm. 

Particles of iron found at the base of the 
pickup unit can be removed with a toothpick, 
or still better with a vacuum cleaner. 

The radio phonograph transfer switch should 
always be inspected, .and the contacts kept clean, 
although there is nothing to be gained by ex- 
ce.sive filing and cleaning. In some cases, it 
might he found necessary to bend the sprin.g 
contacts to insure better compression, since 
any imperfect comact will materially inter¬ 
fere with good record reproduction. 

Very little trouble has been encountered with 
the motors. In most cases when the motor has 
a tcmiency to stall or lose iniwcr. all that it 
necessary is to apply a little oil to the bear- 
ings. 


THE "FIND-ALL" AUTO RECEIVER 

(Coiitutued from page 25) 


Two Truvolt wire-wound 350-ohni pigtail re¬ 
sistors. type PG350. (7). (18) ; 

One Truvolt 1.000-ohm flexible resistor, type 

2GB1000. (31) : 

One Truvolt 2.000-ohm fle.vible resistor, type 

2GB2000. (24) : 

One Acrovox .0005-mf. mica condenser, type 

1467, (23) ; 

Two Aerovox .01-mf. cartridge condensers, type 
281. (25). (28) : 

Five Aerovox .1-mf. cartridge condensers, type 
281. (4). (8). (14). (15). (19) ; 

One Aerovox .25-nif. cartridge condenser, type 
281. (3) ; 

One Aerovox .5-mf. cartridge condenser, type 

281. (32) ; 

One I-R.C. 30.000-ohnri. Y* metallized re¬ 

sistor. type F-^. (6) ; 

Three I.R.C. 250.000-ohm. */j watt, metallizcil re¬ 
sistors. type (2.5A). (27). (29): 

Two I.R.C. 500.000 ohm. watt, metallized re¬ 
sistor. type F-Vj. (2). (21) ; 

One Amperite, No. 16A. (39) ; 

Two Acratest 5-prong wafer-type sockets, type 
4063. (9). (17) : 

Three Acratest 6-prong wafer-type sockets, type 
6934. (26). (30). (31); 

One Acratest 5-inch dynamic speaker with push- 
pull output transformer, having primary of 


7.000 ohms, total impedance to match plate-to- 
plate impedance of 79 tube, six volt speaker 
field for operation from car storage battery. 
(35). (36) ; 

One Acratest push-pull input transformer. 1 tu 
l/j ratio,--primary to secondary. (33); 

Five Acratest screen-grid clips, with leads, type 
3892; 

One H-ampere automobile type fuse in special 
retainer. (37) ; 

One roll of solid core hook-up wire; 

One shielded auto radio "A" cable. 

One shielded auto radio "B" cable. 

One metal chassis. 9H inches long x 4% inches 
deep X 1% inches high: 

One piece of No. 18 D.C.C. wdre, 1%-inches long, 
w’ound over with al>out 13 turns of No. IS 
D.C.C. wire, closely wound. (11) ; 

One I.R.C. motor radio suppressor kit. type M-4. 
6. or S ; 

One metal cabinet 9H inches long x iYt inches 
vride x 6*/^ inches high ; 

Two type 44 super control R. F. pentode tubes, 
(9). (17); 

One type 85. duplex-diode triode. (26) ; 

One type 89 tube, (30) ; 

One type 79 twin amplifier tube. (34) . 

Throe 45-volt “U” batteries. No. 6905. or Acra¬ 
test auto “B" eliminator No. 498. 


HOW TO MAKE A CUTTING HEAD 

(Contijiued from page 29) 


The pivots of the pivot arm must be sharp 
and in perfect line. Unless you are experienced, 
the pivots and the vc?e groove in wiiich they rest 
had best be fitted by a jeweler. I was charged 
thirty-five cents by a local watchmaker for this 
job. 

The two screws with the soft rubber washers 
under their heads, shown at D. are now drawn 
up so as to hold the armature in the exact cen¬ 
ter of the space between the pole shoes. I have 
found that the best way to make this adjustment 
is to connect the cutting head to the radio set in 
place of the speaker voice coil and tune in a 
loud station. To adjust the armature place the 
unit on a board or on top of the radio cabinet, 
which will act as a sounding board. Now ad¬ 
just the two screws until the voice and music 
come in clearly. 

When used as a cutting head, considerable 
weight is required to properly record on the 
blanks. I have found that the proportions 
shown at I are best suited. Also, of all the 
blanks which I have tried, the composition pre¬ 
grooved ones give, by far, the best results. The 
regular needles supplied with them are the best 
to use. 

The sketches at K and J show a type of 
support that may be used to mount the unit, 
although other types may be used. The only 
vital thing is to see that the unit moves with 
perfect freedom and with no lost motion. The 
cutting head should be set at an angle of about 
fifteen degrees to the plane of the record. 

The support arm is of brass fixture tube 
—shown at F — and is split the full length on 


the bottom side. The arm. shown at H. join¬ 

ing the head to the support arm is made of , 
soft aluminum, one-quarter inch thick. The 
counter weight, shown at G. is of soft lead and 
is placed flush with the back end of the sup¬ 
port arm. This not only acts as a counter 
weight, but also damps out vibration, which 
otherwise might induce resonance. 

The yoke, .at A. supporting the pivot arm. is 
made from a soft brass pl:»te one-eighth inch 
thick. The slots in the ends fit under the screws 
which hold the pole shoes to the magnet. 

The vee slot in the bottom of the yoke must 
be in the exact center and parallel to the sides 
of the yoke. It must be small, sharp and clean. 

It is advisable to have a watchmaker cut this 
slot. 

The pivot arm at C is approximately the 
shape shown. It also is made of soft brass and 
as light as consistent with strength. It is the 
only hard part to make and requires consider¬ 
able patience. At D. I silver soldered the staff 
to the base, at B, thus saving considerable filing, 
that would be necessary when making it from 
a solid piece. 

The soft rubber washers, shown at D, which 
go under the screw heads holding the pivot 
arm were cut from a piece of automobile tire 
tread. 

One may save a lot of work in making the 
knife edge on the pivot arm by threading 
through two, aix-thirty-tw» screws and dress¬ 
ing to a sharp edge, care being taken tu keep 
the edges in line. This is clearly shown at E. 
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it brings in more money with less effort . . . 
ciixbles you to do a quicker, better tcstlm; job! 

New, Improved Features 

Readrltc Tester No. 711 Is similar to the famous 
itCHdrlte N'«t. 7lo. but better. It Is equipped 
wjtli (lie new Trhilelt D Wrsonral Voltmeter, 
haviiu; looo ohms iH'r vutt resi.stance. 

It Is equipperi with a practlr,il selector switch 
for ebwklnn all part* of the tube it null by con- 
Tit^TTlUk: to the set socket*. Tlie reaiiitiu.s are 
0-1 *t-00-30tl-iU»0 volts whieh c«iver a complete 
ran je for te.siiint oontrol nr id. screen arid, 
and plate voltages. Plate current, fila- 
nient vutii. line and puucr supply volts are tiUo 
measured. 
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T-pruntt tube. It is equipped with a small diam¬ 
eter pluit-adapter for test Inc in new sockets. Try 
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Test All the NEW Tubes 
with This New and 
IMPROVED Instrument 

The E 34 TUBE CHECKER 


Tests all 4. 5. fi :iiul 7 
Pronp Tubes IneludlnR 
the new 15 and 2'i volt 
series. Gives short test : 
Grid Change Test; Os- 
rillation Test an<l Total 
Pi lament Ptnisslon Test 
— Pitnrision made for 
future type tubes — volt- 
nge regulation OO-ISti 
\o!t<—ton with handle 
urovidetl 

SOLD ON TEN DAYS 

TRIAI_MONEY RE- 

FUNDED IF NOT 
SATISFACTORY. 

K 34 witli 3*4" D‘Ar- 
sonval >Ifler.$21.50 

K 33 A . same but 
xritl vane type 
meter . $17.80 


Circular on request 
L & L ELECTRIC COMPANY 

336 Madison Ave. Dept. 2*A Memphis. Tenn. 


-COXCOURSE 
COXDEXSERS 

fligfiest quatUy for louest rost 
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• m. 

siiiel 

Wax l*ap<^r 
Coiiile^iitee^r 
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reffiii re men Is 

Send in your request for our complete 

descriptive catalogue I 

CONCOlHSE 
ELECTRIC CO. INC. 

389-l0<> Will... N. V. Cily 


A SET-TESTER ADAPTER 

(Continued from page 21) 


the external meter into the voltmeter binding! 
posts of the analyzer, bindintr ptjst V. and 
insert the other two ends into the 250 V., D.C.. 
range of the meter. 

We are now ready to measure the tube volt¬ 
ages. This procedure will best be illustrated 

by relating the results obtained with a type 
"8 tube. Th is exumple will nUo expl.iin the 
•use of the Socket Connection Ch.art. which tells 
which tube elements are conneeted to the 
standard socket numbeta on the selector 
switch for each tube given. 

Turn the selector switch, Sw.l, to the No. 1 
position, reference switch, Sw.l A. to K, and 
press button Sw.IB to re.td voltage. This test 
gives 100 V. for position No. 1. which is the 
screen-grid voltage. Ih'oceeding to No. 2 
(P) and pressing button Sw.IB for each time 
that we read voltage, we get 245 V. for the 
Plate voltage. For 3 (cap), we get an almost 
imperceptible backward mov.'ment until we 
Inverse with Sw.4, and change to the next 
lower voltage range on the meter. This gives 
us 6V. for the control-grid volt; 4 fe. For posi¬ 
tion 4 (CH). we read —6V. giving us chassis- 
to-cathode voltage. For position No. 5. we 
get no reading, since this is K to K voltage. 
T'or position No. 6, w*e read — 6V., which is the 
voltage from suppressor-grid to cathode (in 
this particular set). And finally, since this is 
only a 6-prong tube, we get no reading for 
position No. 7, ami no reading for No. 8, which 
is reserved for an 8-prong tube. 

Having finishe<] the voltage readings, we re¬ 
move the leads and connect them from the 
MA terminals of the unit to the 25 ma. range 
of the meter. When reading current, the 
selector switch and all the other voltage switches 
(Sw.l, Sw.l A, Sw.IB, and Sw.4) are auto¬ 
matically disconnected from the circuit, thus 
allowing no chance for cross connections. To 
read the plate current, now, all that is neces¬ 
sary is to press the current button (Sw.2). In 
our example we get a reading of 7 ma. Since 
this tube has a cap, we press the grid-shift 
button, SW.3A, keeping the current button 
down, and we read 6 ma., giving us a plate- 
current change of 1 ma. This completes the 
voltiige ;ind current readings for this tube, and 
the same proce<lure is repeate<l for the other 
tubes in the set. 

The meanings for the numbers on the se¬ 
lector switch are given below in the sample 
Socket Connection Chart. For the most fre¬ 
quently U8e«] tube.'i, these meanings will he 
mastered very quickly with use. 


I CONDENSED SOCKET CONNECTION CHART 
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Radio Operating—Radio Servicing 

Prepare for the nev^r Government Radio Operating 
license eiamlnatlons: Radio Operator. Marine and 
Rroadcastlng. Also radio Amateur Telegraph and 
Telephone. Resident courses. Write for booklet. 

^•Opportunities in RRdlo** 

WEST SlOe Y M C A TRADE & 
TECHNICAL SCHOOLS 

7 West 63rd Street New York City 


Note: G, grid; P. plate; S,pcreen-gr‘id; S3, suppressor grid; 
Dl. first diode plate; D2, second diode plate; Oil. 
chiissis; position 8. 8{»re. 

A Complete chart, such as this, will serve 
as a handy reference for the newer type tubes 
with their many dilTerent socket connections. 
It can be prepare<l from the information given 
in Tube Characteristic Charts furnished by the 
various tube companies ; or, better yet. from 
the “Handy Reference Index” which was pub¬ 
lished in the March issue of Rapio-CkafT, 
ami which gives the socket connection for al¬ 
most all tubes. A chart, compiled from the 
latest data for all the new lubes is also 
furnished with the kit of parts for those who 
wish this information in convenient form. 

(B) A.C. Measurement6: 

If A.C. ranges are available on the external 
meter, the following measurements may be 
made: 

Uise the other two binding posts, H-H, to 
get the heater voltages. 


For the 80 rectifier tube, the A.C. voltage 
per plate may be mcjisurcd at settings Nos. 1 
and 2 of the selector switch, with the reference 
switch. Sw.l A. set to F. 

For output meter work, the voltmeter bind¬ 
ing posts. V, will furnish the plate and cathode 
connections with Sw.l set to No. 2 and SwJA 
set to K. 

(C) Reciifxer Tests: 

The plate current of one plate of the recti¬ 
fier is obtained in the regular way by pressing 
the current button Sw.2. However, the best 
test for the rectificf is to substitute a good tube 
in its place and to compare results (comparing, 
for instance, the plate current of the power 
tube before ami after the substitution is made). 
Substitution is the best service melhcKl possible, 
if used with discretion, especially for the rec¬ 
tifier tube. 

(D) Resistaixec Measurements: 

To measure the resistance between any socket 
piY»ng and cathode the voltmeter binding posts 
of the unit aie connected to the ohmmeter 
range of the meter and manipulated in the same 
way as for voltage. This allows measurements, 
like chnssis-to-cathode. to be made through the 
socket without resorting to test prods. 

A word about the 7-prong socket situation 
would be in order here, as there are two sizes 
of 7-prong sockets on the market, namely the 
large 7 to fit the 59 tube only, and the small 
7 for the newer tubes like the 2A7 and the 
2B7. From reliable sources we learn that the 
policy for the future 7-prong tubes will be to 
use the small 7-prong socket exclusively. For 
this reason the analyzer plug used here fits the 
small 7 socket, and uses a 7-7 adapter for the 
lube, to make it useful for the present and 
future 7-pi-ong tubes. Alo, the plugs and 

adapters are of the small kind to fit the new 
type of close fitting shields. The 7-prong 
socket used on the analyser unit itself is a 

7-7 combination socket and takes both large 
and small 7 pi*ong tulijs without any adapter:;. 

In conclusion, it is to be noted that the use 
of the unit idea for the analyzer and meter 

sections offers a very flexible arrangement 
that may be used in many different ways. For 
those starting from scratch, both units may be 
built on panels of the same size to Uike ad¬ 
vantage of using a carrying case to fit both. 
Others may be built to fit the cover of the 

meter unit they already have, by merely using 
a slightly deeper cover. For those who own 
volt-ohmmeters without any milliammeter 
ranges, we suggest that it will be well worth 
the cost to add 0-10 ma. and 0-100 ma, ranges 
by installing two shunts, two pin jacks, and 
a toggle switch. The effectiveness of any com¬ 
bination chosen will naturally depend on the 
merit of the companion meter job: and, al¬ 
though the cost of building the analyzer units 
is comparatively small (about $12 or $13, this 
unit can rightfully take its Place beside the best 
of meter outfits. 

List of Parts 

One 8-point tap switch, non-shorting type, Sw.l ; 
One 3-position switch, Sw.l.A; 

Two Leeds push-button switches, type SC. Sw.IB, 
Sw.2 ; 

Two D.I’.D.T. push-button switches, Sw.3, Sw.3A ; 
One D.P.D.T. toggle swttch, Sw.4 ; 

One NiiAld 4-prong socket, type 424, Vl ; 

One NaAld 5-prong socket, type 425. V2 : 

One NaAhl G-prong socket, type 436, V3 ‘ 

One NaAld combination 7-prong socket. tyi»e 
477, V4: 

One NaAld 7-prong analyzer plug, type 907 
W LCA : 

Three NaAld analyzer plug adapters, type DSA, 
7-4, 7-5, 7-6; 

Four Tri-Leeds binding posts, two red and two 
black, V, MA. : 

Two plug binding posts, H-H; 

One pin jack and control-grid clip, G-C; 

One push-type binding post, CH ; 

One spring clip; 

One Lee<ls panel, 5^x8,'^ inches; 

One complete tube chart. 

The accessories are : 

One 4.5-voIt **C'’ battery : 

One Leeds portable case cover (optional) : 

One Leeds case, 8^x8%x3 ins. (inside di¬ 
mensions) ; 

One NaAld analyzer plug adapter, type DSA, 

7 to 7 for type 69 tube only (optional). 
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A POWER CRYSTAL SET 

(Continued from page ,10) 


er. Furthermore, the 33 requires a control* 
Rrid potential of only 13 V., us against 22 V. 
for the 31, to obtain the rated power output. 

For the last point, that of uneven wear 
on the batteries, we can use aeries resistors 
to drop the total battery voltaKe to that nec¬ 
essary for the screen-grids of VI and V2 : and 
an additional resistor to supply grid-bias for 
the power tube, V2, thus eliminating the '*C'’ 
or grid-bias battery; quite a considerable 
advantage. Screen-grid and “C” bias volt¬ 
ages are now obtained “automatically,** and 
drop in “B** voltage is automatically compen¬ 
sated in the screen- and control-grid circuits. 

Construction 

The position of the parts is very well shown 
in the photograph. Fig, A, and is almost ex¬ 
actly similar to the original layout. A “3- 
circuit tuner’*, takes the place of the antenna 
coil at the left, and a 5-prong socket is sub¬ 
stituted for the 4-prong at the extreme right. 
For ease of control and shorter leads in the 
present model, the tuning condenser has been 
moved to the extreme left and the 3-circuit 
tuner mounted on a small panel just beside 
it; but these are the only changes from the 
original layout. About the only other point 
of importance to -watch is the connection of 
the electrolytic bypass condenser C6 across 
the V2 grid-bias resistor R5 Thijt condenser 
7 nust be Connected with the pogitive end to 
the filament jwst of the socket. The positive 
end will be found marked in red. If this 
condenser is connected in backwards, it will 
be ruined rapidly : which observation holds 
true for most types of electrolytic condensers. 
The resistors and condensers specified are all 
of the pigtail type, and these pigtails, if prop¬ 
erly soldered, w'ill supply all the mechanical 
support required. But be sure that these pig¬ 
tails, and all other wires, are properly soldered 
to good, clean surfaces, using a hot iron and 
rosin flux. An improperly soldered joint, 
either loose or held only with rosin, can sup¬ 
ply the builder of a radio set with a greater 
assortment of rattles, scratches, and noises 
than any other single cause. And in addi¬ 
tion. they are mighty haril to locate; so play 
safe, take a little more time in construction 
and be sure that each joint, as you make it, 
is right- — then if trouble develops later the 
joints will be one place that you will not 
have to suspect. And screw everything down 
tight to the baseboard: if necessary, use in¬ 
sulated staples to hold down long runs of 
wire, and you will not be troubled with 
shorted batteries or get 135 volts across the 
filanients of the tubes — which doesn't do them 
a bit of good! 

Use a definite system in your work. First 
assemble all the tools, wire, and parts you 
require; then do all the mechanical w’ork. 
Mount some sort of a pointer on the tuning 
condenser as shown in Fig. A, and mount the 
tuning coil on its little panel. Screw each 
piece of apparatus to the baseboard, following 
the layout in the photograph. Next wire the 
filament circuit and test it by putting a tube 
in each .socket with the ‘ A’’ battery connected. 
In daytime the filament will show only a 
slight glow. Do not jfernfft the filament po¬ 
tential at the tube to exceed 2 volts. 

Next wire all the plate and screen-grid cir¬ 
cuits : and finally, the control-grid circuits. As 
you put in each wire mark it out on the 
diagram with a red pencil because one wire 
left out will prevent operation of the set. and 
it is usually quite difficult to locate the miss¬ 
ing wire, especially for the beginner. 

Fahnestock clips are used for antenna and 
ground connection. A couple of leads are 
used for connecting to the — and -J- terminals 
of the ‘ B’’ batteries: two more are used for 
the — and 4* terminals of the “A” cell. These 
four leads are conveniently identified by means 
of tags. Be sure not to reverse one of the 
“B** batteries when connecting the three in 
series; connect the — terminal of one cell 
to the -|- of the next. etc. : there will remain 
only one — and one -f- terminal for connec¬ 
tion to the two leads from the power 

crystal “breadboard** set. 

The most difficult job will be the tapping 
of the coil for the police signals; but if care 
is exercised in pushing out the thirtieth turn 
(front the tickler end) and scraping it clean 


before the small wire is .soldered fast, it Can 
be done. Be sure to place a piece of fiber 
or bakelite under the wire before attempting 
to solder it. or else the celluloid form may 
take fire, even if the wires are only charred, 
the coil will be rendered useless. 

The jack .11 shown in the control grid cir¬ 
cuit of the first tube, Vl, is intended for a 
phonograph pickup and may be left out if no 
pickup is available. A microphone transform¬ 
er may be connected to the plug, in place of 
the pickup, and used in conjunction with a 
microphone ami battery for “home broadcast¬ 
ing,*’ 

A 2 mf, condenser will be required at C 
if the ' B’* batteries get too weak, or if a 
"B” eliminator is used for the “B’* supply. 

Operation 

When the last wire is marked out on the 
diagram, the set is ready, presumably, for 
operation. Place the tubes in the sockets, con¬ 
nect antenna and ground, and plug in the 
headphones or speaker if you have no phones. 
Then connect the ’A” battery and check the 
filaments to see that they light properly. Con¬ 
nect one wire to the “B’’ battery and flip the 
other on the other “B’’ contact: a loud click 
indicates that the circuit is free from shorts 
and grounds. Make a permanent connection 
with this wire. A loud buzz in the speaker 
indicates that the little wire in the crystal 
detector is not making contact with the roller, 
and should cease when this contact is made. 
Plug in the phonograph pickup, if you have 
one, and start the record. If everything is 
correctly wired you should be rewarded with 
clear, undistorted music of comfortable room 
volume. If you have no phonograph pickup, 
a good way of checking the audio system is 
to put a moistened finger on the control-grid 
(the cap) of the first tube: the result will be . 
a loud hum or buzz il everything is normal. 
Another test is to bring a wire carrying al¬ 
ternating current close to this first control- 
grid lead: a loud fiO-cycle hum from the speak¬ 
er indicates correct operation. 

Now puli out the Plug which connects to 
the phonograph pickup and get your patience 
all primed up. because you’re going o need 
it. On one end of the crystal detector is a 
little knob, moving this knob back and forth 
and in and out makes it possible to adjust 
the contact between the little wire inside the 
detector and’ any part of the Crystal cylinder 
in order to find the most sensitive point and 
to allow the continued use of the crystal | 
should a burst of static burn out one point, as 
it sometimes does. With headphones on. 
move the tuning dial slowlif from one end 
of the scale to the nther and at the same 
time "fish’’ for a sensitive spot on the crystal. 

A lifjht contact, with the wire just barely 
touching the crystal will be found to be best. 
This operation will re.sult in considerable rat¬ 
tling and scratching in the phones, but you 
will eventually hear music or speech. When 
you tune in a station, leave the crystal at 
that point and bring it in as loudly as pos¬ 
sible with the tuning dial, then leave the dial 
set and experiment with different contact 
points anu pressures on the crystal until the 
best results are secured. When this point 
is found you can search for mure stations 
with the tuning dial and regeneration control. 

A word about this regeneration control may 
not be amiss. It will not cause loud squeals 
in the phones, nor will it radiate from the 
antenna to cause interference in all the neigh¬ 
bors* sets (except, possibly at the very short¬ 
est wavelengths). It Is not strongly regen¬ 
erative—the energy feedback is only enough 
to sharpen up the tuning slightly without in¬ 
terfering with the “crystal tone quality.'* It 
can be used. also, as a volume control, since 
in one position the feed back is in phase and 
will aid the incoming signal, and in the op¬ 
posite position it will buck the incoming sig¬ 
nal. 

The direction of the signal path through 
the crystal will affect the regeneration, and. 
therefore, the two wires leading to the mount¬ 
ing jacks for the crystal must be tried two 
ways and left in the one that gives the best 
results. An off-on switch may be connected 
at X. in Fig. I. if desired. 

(Continued on folloiving page) 




Books and lectures on the marvelous 
accomplishments of the Photo-electric 
cell must inspire you, but only by experi¬ 
ence with the actual device can you get 
the PERL of a Photo-eeli: only by own¬ 
ing and working with the tools of Photo¬ 
electricity (a complete kit) can this sci¬ 
ence become a pow'erful reality rather 
than the intriguing mystery that it must 
be to you now. 

Years of experience manufacturing 
Photo-cells and allied instruments have 
placed us in a position to supply the 
most dependable apparatus known. The 
Ivit we offer con.sists of only the highest 
quality merchandise: a Photo-electric 
cell, amplifying tube, magnetic relay, 
condenser, resistors, socket; everything 
that is essential for the ideal unit, 
though your problem is to control illumi¬ 
nation, detect burglars, count articles in 
production, guard machinery or accom¬ 
plish any of the innumerable feats which 
are practical for Photo-cell control. 

Our price is an achievement in itself. 

$8.00 the complete kit. 

The Clark Instrument Company 

Camden, N. J. 
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AC-ROYAL-DC 

Universal 



4-tube set—uses 78'77-43-25Z5—$9,9*) 
complete. 


5-tube set — uses 78-77-43-two 26Z5— 
$10.95 complete. 

8-lb. model — has full dynamic speaker 
— hand rubbed walnut cabinet — automo¬ 
bile outlet — self-contained aerial—can 
be used on llO V. \C and DC —all 
cycles, 6 and 32 volt farm systems. 

These fast moving values have earned 
quick profits for live dealers. Sell two 
to a customer at this low price. Di- 
rect-to-dealer policy insures full dealer 
profits. Order sample now. 

ROYAL RADIO. INC., 

215 W. 125th St., New York City 


MAILING LISTS 

Pave ihc way to more Balen with actual 
nameii and addretiftcti of Live pronpetziB. 


Get them from the ortpinal compilers 
of hafiic liKt information^—up to date- 
accurate—ipjarantced. 


Tell ui about your huptnettii. We*ll help 
you find the prospect*. No oh- 
nation for consultation service. 


^60 page Reference 
'BooK and Mailing 
V.LIST CATALOG 


Give* counts and prices on 
— 8»000 lines of business. 

Shows you how to jjet special lists by ter¬ 
ritories and line of business. Auto lists of 
all kinds. 



Sliows you how to use the mails to sell 
your products and services. Write today. 


R. L. POLK & CO. 

Polk Bldg.—Detroit, Mich* 

Crunches in Principal Cities 
World's Lari;i^st City Directory Publishers 

Xlailint' List Compilers. Business Statis¬ 
tics. Producers of Direct Mail Advertising. 


TO ALL RADIO MEN! 

The adverfisemenf which appears on 
page 56 of fhis issue is extremely im¬ 
portant. Everyone should turn to this 
page NOW and read il carefully. 


SERVICEMEN! 

THE MOST COMPLETE LINE OF CONDENSERS 
AND RESISTORS FOR EVERY RADIO USE 

Write tor our new S*poge Catalog folder tree of Charge 



76 Wasninglon Street Brooklyn, N, Y 


I Troubles 

1 For the benefit of the novice we give be- 
j low a ehert tabulation of the most common 
j troubles and supRested remedies. 

! No Siftftol or Noise: 

Filaments not Ht. Check. 

'B" bjittery polarity reversed. 

Speaker jack making poor contact. 

’ B ' battery line open somewhere. 

Bias resistor R5 defective. 

Tubes making poor contact in sockets. 

Loud. Tiouph Buzz: 

Control grid line open somewhere, perhaps 
jit crystal detector. 

Motorfiout\7i{t (the term is exactly descriptive 
of the sountl) : 

Worn-out batteries, a 2 to 4 mf. condenser 
(C, in Fig. 1) across them will sometimes stop 
it. 

Bypass contienser open somewhere. 

Wf'ali SiifuaiH: 

Incorrect screen-grid voltage on the first 
tube. Try ditrerent values for R4 as com¬ 
mercial resistors have not always the value 
marked on them. 

Open bypass condenser, either C2 or C6. 

Poor set locatlnn; poor antenna or ground. 
Poor tbtectorr 1), or incorrect adjustment. 
Tubes below par. 

Batteries low. 

Defective headphones Or reproducer. 

Leaky condensers (particularly. C3), or ofT- 
value resistors. 

Reversed "A** connections. 

Tickler reversed. 

Shorted turns at tap S on coil LI. 

In the List of Parts several items are listed 
for c;pecific reasons: substitutions may be 
made at the discretion of the constructor. For 
instance, the crystal detector was selected for 
its flexibility of adjustment—the cat-whisker 
may be adjusted to touch any part of the 
crystal's surface, and then the pressure ad¬ 
justed “to a T“—an important factor in ob- 
: taining maximum eensitivity. The 3-eirCuit 
tuner it^ of small-space type: however, it was 
. selected for the design of its tickler coil which 
I may be rotated 90* either sitle of zero coupl- 
I ing, ihtis permitting in-phase or out-of-phase 
I feedback. The specified batteries fit on the 
baseboard. 

I List of Parts 

I One Gen- Win type 301. air-wound, 3-circ\nt 
tuner for 350 mmf. tuning condens«*r. LI : 

1 One variable condenser, 350 mmf. (tuning tiita), 

I Cl : 

Two Concourse fixed condensers. 200 V.. 0.5- 
mf, (screen-grid bypasses), C2. C4 ; 

One pig-tail type niica-diclectric fixed condensiT. 

Ol-mf. (coupling unit). C3 ; 

One liig-tail type mica-dielectric fixed condenser. 

350 mmf. (idate load resistor bypass), C5 : 

One Concourse dry electrolytic fixed condens¬ 
er. 25 V., 20 mf. (gritl-bius bypass), C6 ; 

^ One crystal detector, D ; 

One closed, single-circuit j.ick (for phonograph 
pickup). J 1 : 

One open-circuit jack (ftir headphones or mag¬ 
netic reproilucer), J2 : 

One porcelain base, S. P. D. T. knife switch, 
Sw. 1; 

' One type 32 screen-gritl tube (first A.F ). Vl ; 

One type 33 pentode tube (second A.F.). V2; 
j 'I wo clips. Ant., Gnd. ; 

One dial for Cl : 

' One knob for Ll (tickler) ; 

One baseboard (a "bresKlboard"), 10xl4x%- 

j in. thick : 

One L.vnch resistor. Imeg. 0.5-W. grid voltage- 
j dropping unit), Rl : 

I One Lynch resistor. 0.25-meg., 0.6-W, (plate 
load resistor), R2 ; 

One Lynch resistor, 1 meg. 0.5-\V. (leak), R3 : 
j One Lynch resistor. 5.000 ohms, 0.5-W. (screen- 
! grid voltage dropping unit), R4 ; 

One Lynch resistor, 750 ohms. 0.5-\V. (grid 
bias unit), R5; 

One Amperite filament ballast resistor, with 
mounting, type 3-1, or a 10-ohm. rheostat. 
R6; 

One roll solid push-back hookup wire; 

One No. 6. 2 V. storage cell. A*' ; 

Three No. 762, 45 V. batteries, B” , 

One phone plug. 


The 

ORSMA 



THE BIGGEST NEWS-MAGAZINE IN 
THE RADIO INDUSTRY 


Issued Monthly for Radio 
Service Men 


This new magazine is filled with inter¬ 
esting service information; plans of 
the Association; Service Men’s expe¬ 
riences; answers to inquiries about 
servicing; hints on making extra 
money in the servicing field, in short, 
it is a magazine written for and by 
members of the 0 R S M A. It is 
the voice of the Association in which 
the problems and suggestions of the 
individual members are presented for 
review and discussion among the fra¬ 
ternity, It is a magazine for, of and 
by the Service Man, edited by the staff 
of RADIO-CRAFT Magazine, sponsors 
of the OFFICIAL RADIO SERVICE 
MEN’S ASSOCIATION. 

In appearance this BULLETIN is 
made up in the style and size of a 
tabloid newspaper. It contains up-to- 
the-minute service information. A 
partial contents of the average issue is 
found below: 


EDITORIAL:—Advic« to the young Service M«n— 
1 <ow to get ntart ed. 

SERVICING EXPERIENCES: The method. u»eH 
to overcome UnU.Ual and difficult aervice joba. 

SERVICE MEN’S EQUIPMENT: -Favorite te*t- 
inj vinit.of “veteran*' Service Men. 

EXI^OSING THE SERVICE “GYPS”: A continu¬ 
ation of the war iigninid dinhoneat Kcrvice work. 

Tl IE SERVICE MEN’S OWN FORUM : There the 
view, and problem* of the member, may be 

ELECTRIFYING AND MODERNIZING OLD RE¬ 
CEIVERS: -A* a aource of income for the Serv¬ 
ice Man. 


MAKING money AT SERVICING:—Method, of 

advcrti.ing and e.londing buainess employed 
by wUcccful Service Men. 

THE radio SERVICE MEN’S BUYING GUIDE: 
A cla.airied directory of radio manufacturer, 
and iiupply companie. which allow .pecial dis¬ 
count* to Member*. 


THE QUESTION BOX :— Que*lion* asked by 
Service Men and the an*wer.. 

EMPLOYMENT SERVICE: Ada inserted by com¬ 
panie* in need of Service Men and Member, 
looking for employment. 


SiiLbCt'ipiitkti Hat.es fur f.lir 
OHSMA nULLETIN 


SM A 


Non-Meiii- 

Meiiiln^rH 



50c 

one year 

$1.00 

$1 .00 

two years 

$1.75 

$1.50 

three years 

$2.50 

$2.00 

four years 

$3.00 

$2.50 

five years 

$3.75 


Price of Single Copy JOc 


Siihseript itiii Hlaiik 


Executive Secretary O. R. S. M. A., 

9ft Park Place, New York, N. Y. 

EiicloNVd firwl my remittanre of $ . for which 

please enter my subscription to your BUbl.lCTiN for 
. years. 

□ I am ;t nieinber of The Association and my ilember- 

ship Certificate number Is . 

□ I am not a member, but txuuld like to receive your 
atiplicatlon blank to Join the O. R. S. M. A. <no 
fec-s—no dues to bo Paid by me). 


Kame - 
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OPERATING NOTES 

(Continued from page 33) 

A new .05-mf. condenser—the correct value — 
was installed, and the chassis replaced in its 
cabinet. ThiS unit is riveted to the chassis and 
located to the left of the volume control. The 
schematic of this receiver is shown in Fi^. 2. 

Fading in over twenty of these models has 
been eliminated by replacement of this con¬ 
denser, or similar units connected in the same 
manner in the R.F. and I.F. stage; the R.F. 
Condenser is located on top of the chassis near 
the antenna coil, and the other near the second 
I.F. transformer. 

RCA Victor 79 

The automatic phonograph control mechanism, 
phonograph volume control, and the remote cable 
have been the subjects of numerous service com¬ 
plaints in this set. The automatic phonograph 
has been the chief oiTender because of the many 
re<)Uired delicate adjustments, some of which 
will be described. 

This instrument utilizes remote control, com¬ 
prising two motors, located at the receiver 
proper that are actuated by conveniently ar¬ 
ranged push-button switches; one motor is used 
for tuning and control of volume for both radio 
and phono, and the other for driving the multi¬ 
contact change-over switch for radio, phono, 
and for home- or radio-recording. The remote- 
control box performs the following functions: 
switches the receiver "on** or "off,** controls 
volume, selects any one of four pre-determined 
stations, and causes phono-radio change-over. 

When depressing the radio or phono buttons 
either at the remote-control box or at the re¬ 
ceiver to change over from radio to phono opera¬ 
tion. or vice-versa, fails to proiluce any re¬ 
sponse. it is likely that the 2..5-volt pilot light 
under the indicating lens on the left side of the 
phono board is defective. This pilot light or¬ 
dinarily lights up when either of these two 
buttons or the radio or home-recording buttons 
are depressed until the change-over switch has 
reached the desired position. 

The phonograph volume control is part of a 
dual unit: one section of this control is used for 
radio. This unit has given much ttrouble be¬ 
cause of noisy operation. The connection to 
the movable arm of the control is made by a 
wiping contact which rests against a lug in the 
center of the cover, and which is insulate<l from 
this lug. It is very simple to pry oflF this cover 
ami clean both the lug and wiping contact. A 
better repair, and one that will last indefinitely, 
is to install a pigtail between these two points. 

Several cases have been reported where the 
buttons on the re mote-control box have faileil 
to respond when pressed unless the box is held 
in certain positions. This has been traced to 
a break in one or more wir«*s in the Oat remote- 
control cable. This break is usually found within 
two feet of the control box and more often 
than not, just at the point of entry. To dis¬ 
card the whole cable because of this defect is 
ridiculous and unnecessary, but it has been done. 
The cable may be cut away at the break after 
the insul.ation has been slit down from the lugs 
and each lead marke<l. so that the proper con¬ 
nections may again be made. 

The automatic phonograph mechanism used in 
the RCA Victor model RAE 7t) is the same as 
that used in models RAE 26 and RAE 69. A1 
though the difficulties experitmeed with this 
mi>chanism are varied and numerous, they may 
be classified under five headings, but only those 
causing the most trouble will be discussed. 

(A.) When the record magazine swings 
across into position, the record fs not depositetl 
upon the turntable, but is carried back with the 
magazine. This condition is usually caused by 
the incorrect position of the record transfer 
lever, which may be adjustini by loosening the 
two screws at its base and shifting the lever so 
that when a record is placed against the two 
pins on the lever, with the latter in a horizontal 
position, the record hole is above the spindle. 
Finally, it should be ascertained whether the 
lever will clear the reenrd when the latter is 
deposited upon the turntable. 

A weak spring in the top of the spindle may 
also cause the same complaint. 

(B.) As the record magazine returns to posi¬ 
tion after having deposited a record upon the 
turntable, the bottom record or records are 
dislodged. Invariably, this complaint is due 
to an incorrect adjustment of the magazine 



Build Your Own Auto Superbet 

Hei. .'ictiially elKht lube performance with this powerftil 
A.C-0.1* (ir Italteiy Siiperbeterodym-. I'MIlzes the latest 
6A7 l‘i'iiiaRri«l ronverter as « couihlncd oscillator and 
mmhilalot. 78 inteniUHlUte, 77 second dcieclor. 41 or 
ris a pouer anuilltter. and the new 2‘iZ5 Full-Wave Voll- 
aKc Doubling; Kertllier. Dcsicned by TliomaS A. Cross- 
U-y, well-known radio engineer. I'nconditInnally Guaranteed. 

Note Special Features 

Dynamic sPe.iker— Tone control—Illuminated Vernier Dial — 
Auio—Ualiery, am] Si’-voK Outlet containeil. Genuine inlaid 
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roller. The locknut of the roller should be 
looseni-fl and the roller adjusted so that it is 
not only at right angles to the record magazine 
shaft, but it should be raised so that it will just 
touch the magazine when it is empty and pass¬ 
ing through its cycle. 

(C.) Occasionally, the record is rejected and 
the mechanism repeats its cycle ns soon as the 
pickup lowers onto the record. Stating only 
one major reason for this complaint is rlitfi- 
ciilt because of the many contributing causes. 
At any rale, main causes are listed. The four- 
finger lever is mounted and operated on a riv- 
ete<l joint. This rivet works loose, making the 
lever shaky and often dislodging the long finger 
of the lever so it swings into position against 
the flat side of the clutch pawl, starting an¬ 
other cycle. The lever must be made steady by 
hammering down the rivet, but not so much as 
to cause the lever to stick. At other times, it 
has been found that the four-finger lever spring, 
which is iilumt an inch long and one end of 
which is fnstenwl to a stationary post, has in¬ 
sufficient tension to hold the long lever in place 
against the clutch pawl. Part of the spring 
may be cut off to increase the tension. Usually, 
however, the mechanism may be closely ob¬ 
served in operation without records or turntable, 
and the long finger of the four-finger lever may 
be bent slightly up or down so that it engages 
properly with the clutch pawl without slipping. 

<D.) The mechanism continually trips and 
cannot be stopped even though the "ofT" button 
has been pressed and the line plug has to b 
removed to stop It. This state of afTairs Is 
c.TUsed niostly either by improper adjustment 
of the switch actuated by the bracket attached 
to the rear of the slide or incorrect timing. As 
soon as the mechanism has finished its cycle, 
the contacts of 1his switch should open, and 
close only when the mechanism has tripped. 
If this switch is found at fault, it may be 
shifted into position by loosening the two mount¬ 
ing screws, one of which rides in a slotted hole. 
In the event the setting of this switch is cor 
rect. it Is most likely that the gears are im¬ 
properly time<l. a correction for which is simply 
described in the RCA Victor manual. 

(E.) Pickup lowers onto outer smooth rim 
of record, but either does not slip into the fii-sV 
groove or slides across several grooves. This 
condition is almost always caused by insuffi¬ 
cient or too much tension of the flat spring 
which presses against the tone-arm locating 
lever. The spring may be bent slightly one way 
or the other to secure the necessary tension 
adjustment. 
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YOU N EEl> Tl IE950 I K ADA I* I KK 

What aro you SoinR to do when you (cet ooe of 
the 25Zr>. 43. 48. etc., etc.. hiKh filainunt volUi^e 
tube:* to chock* Ilere’H hov«r. JuMt u:«e the l»rand 
Qew Nh-Atd D50TK ailaiitcr in the 24 ^<(>cket of your 
present tul>o checker. The »telf 'Contained tran.s'* 
former and ewttcli in the 950T)t ia cleKittned for 
teetintt ALL lO. 12.6. 14. 15. 25 and 30 volt tuhca. 
At la.'tt. juat what you were waiting for. tIGOTIl 
Tranaformer Tul>e Checkinit Adantcr. Liat IVice 
»«i.CH) 



EQUIP YOUR ANALYZER WITH THIS 
PLUG AND BRING IT UP TO DATE. 

diagrams and directions sent 

FREE WITH ALL ORDERS. 

907WLCA New Siiiall Si/e Seven IVoii* 
N*-Ald Luich Look Anulyjter with Twin 
C. G. If.*adle and live feet of EIGHT wu« 
cable attached. 

OOTWTLA 907WLCA (Mdnacribcdl I.ial price. . SS.SO 

s } 907WL Sams without cable List 

. »3.SO 

rMl ThI* pluC RtM the Inteat atnail seven suckeis. 

1^1 For VX 4 -hole sockets the 974DSA udupter 
' ' * ^ u an.apped onto the plus: for U V 5-hole sockets 

974DSA 075D3A 97SDSA is us«-d; lor 6*cuntact sockets 

^1 i the 9760SA nnd for the 5'J oevea contact 

aockel the 9770SA is requireil. Each of 
I IhCao four ncM SMALI. SIZED ;vasorintC 

Apfl adapt rs. 974DSA, 97SDSA. 9760SA 
nTanas 'Tl r and 9770SA havealist nrh-eof S1.2Seach. 

U7&D9A 077 nsA 

REPLACE YOUR OBSOLETE 
SOCKETS WITH THESE LATEST 
COMPOSITE SOCKETS 

4S6 replaces sockets requiting n I 3/Dl" 

I ■' w panel Jio|.- and I iiioiihfinn htrfe 

[_nr,^.5t4 .|»i sparing- 1tcrei»«-s ail 4. 5. and tt prnne 

tul>.-s. Fil.ttn.-nl nreitils comMion— all 

kS, __ others iso la ted'—has nine cooincts. 

List price . S .SO 

456E replaces sockets retjuirin/ r 
^ * 3'''" iwnci iiiile snd 1 ll/HV” niuunt 

init iii<lr spai-lus. for e»*nlnettni{ all 4 
- mud b pruna lul^s- List price. S -60 

*•»* 477 matches the 456 but receives all 

k. _ >■ - -■. s<'ven prone tiil»ee ot both type h*»es. 

lias seven Contacts . S -SO 

477E aame as 477 but maiche* the 

_ 456t . $ .60 

1 457 receives the 47 .'l.prnnc ..entode 

k -- isv;-S-< - V—■ and tlie Sv 7.prone p.-nto*le. Cailiodc 

.sr .ISC of isiilsied fr«>ii> the aenteii.arid of 

I he 47. lias visbt euntaeCa. 

Compoaile 5<7 aocket. List Price .. 5 -SO 

457E wime ns 457 but has "E" mouniins. List. .60 

567 rereives all 5. 0 and si.iall 7 promt tubes. IIas seven 

contacts. Composite 567 socket. List . .50 

567C s.ame as .'Ui7 hut bits "K " mountiuK. List . .60 

437E for the 59 tnr<liu>n based 7-piu lulie- List . 40 

437 receives the small based 7-Pin tube«. List. 35 

437EA lor all small base.l 7-pin tul.ee. J.Ist. ,40 

437A sinieaa 437EA but with 1 I9/4J" niU. 35 

436 six-coninct socket with I 19/32" iiitx.. .25 

425 fis-e-contact socket with I 19/32" mt«. .25 

424 four-cani:tet aoeket with I 19/32" m<<. . .. .25 

HERE'S THE QUICKEST. LOWEST 
COST METHOD OF MODERNIZING 
YOUR ANALYZER 

***4^^^ 9650W Enalilfs anv an ilyser wliicb can 

■ ^ ft f&l teei -4 irr iiit, to lest all the new *> prone 

IJP 1|P ulw ciremis. 965DW LLst Iricc. .S2.50 

Wft 9^$DW * 96SOSW .Satiic «ith Locking 
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fil I'L. S3.00 
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975 DW 7pr,.,. ^ tnlie clrciuts. List Price. S3.00 

97SOSWA Same » ith h.ekine stn.l 3.00 

Bipiif—^ TREAT YOUR OUTPUT METER TO 

THIS ADAPTER 

Sfftr *1 ff,i, 9P|j Output .Meter .tdiiiuer eoninctstl.' 
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pickups. tnicrophuiiUs. pho-vs. fV'". 7P*'akers. t.»n>- 

coiiiruls. vullmeters, eie 9PL Lis; lYtcc. S .SO 

GET This adapter to modernize tour tube 
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950XYL Universal Tulw CWk- 
itiK A.Iapter l*!sls ovur HO .\KV\ 
Tl DLS. No wires no leads no 
s' J.I as—very simple to operate—cir- 
I suit dLiicrutii and direction chart li"t 
I ins over no NfcikV 'I'UULS with 

r ^ spaces for recordio* readtnss oi 
I-.W* and future tube- are sup- 
pil*-J willi all orders. 1 

l*rlce. $6.00 

tulm checker has no filanicnt , i.U Ki¬ 
ll the P.'ilJiGI. i.lapter iiiimI ^ used ua tn. 
lis of the 950.\YL. 93ISGLUY top—LX 

*'3 ** Ultom-wlihC. a. lead. List Price. . $1 .25 

He able lo test the new small sev.:fi tubes. ‘JA7 and 2B7 in tlo! 24 
checker oocket and the rt.\7 and *11. tn the Ju socket b> u.inv M,e 
975-AU7 Small 7 tulw che.-ker adapter. List 51.00 

••MAKE-Y0UR-0WN“ ADAPTERS 
For I hose who wish to ..sw tuU- l.n-o 

udapten* we have availahio the h.llowins lubc-b ises and top a-ickel 
ai*ctk»iis; 

304 4 prone tolm h..sc.lOc 422 4 holit oocket tup.2..r 

305 .5 proo* tulw bane.lOc 423 ^ ,u s aockel op. 2^ 

306 0 proiuc lube hawJ. lOe ^^6 A hu e so«k^ ton J.i- 

307 7 prone tube ba-u. • I«p ^^7 7 hole s.Kket toP. .3^ 

307 A Small 7 tube base. ...10c 427A Small < socket lop. , 3.. 

If you would rather have n specially designed plu« wclioii wliieh 

fits into the clostdy shielded sockets and allows for (akina.. 

without simrtitie ti ih,- chassis, use these whlcfi cun,e couipl. * 
with nsaenibly screw and nutt 

934B 4 pron:: plus section 25c 937B 7 prone Pl<t* section 2.y- 

935B 5 prone (due seel ion 25c 937BAI innll 7 hluic secti<in 2 >' 

936B 6 Prutis (dun s<'eilnt| ’2te 

Send lor free catnIOR sheets stiowing all kinds 
of sockets, plUKS. connectors. <oII forms, etc. 

Send a dirtie for the Na.Ald Adapter Data Sheets show- 
InR diaKrnms of over 300 different «vdaDters for every 
purpose—descriptions, uses and directions are Riven on 
adapters for pickups, microphones, output meters, tone 
controls, short wave converters, tuhe checkers, set an¬ 
alysers, etc., directions lor ttiodernizini: obsolete sel 
analyzers, new tube-pronR connections, etc. 

Ask for information on how to test the 2S and 30 vOlt 
tubes with any tube checker. 

Servicemen's Discount 

On orders amounting to $10,00 Liet 40% 

ALDEN PRODUCTS CO. 

lAlAim Dept. R.7 715 Center St. 

BROCKTON, MASS- 




CAPACITY TESTING 


(Continued from page 28) 

Hanfre 2 of the chart, a 1 mf. contleiuer will 
Kive a meter reading of 280. while a T0,000-ohm 
resistor will read infinity. It is clearly seen that 
this contlenser may be measured on RanRc 2 as 
follows. 

Rotate the switch on the point-to-point unit 
to the G2 position. FiK. IIL Remove the meter 
lead from the L iiosition to the H-M position. 
Throw the T.P.D.T. switch, Sw. 3. to the M 
position, close the adjust!mr and line switches, 
afliust the meter to full-scale deflection us ink? 
the H-M knob, open the adjustiiiK switch, Sw. 
2, and a meter veadinR of 280 will be ob¬ 
tained, which corresiionds to a 1 nif. condenser. 
Again, looking at the schematic with regard to 
this circuit, it will be noted that resistor 50. 
of 25,000 ohms, is in series with any further 
path leading to the chassis, and as this test is 
made on Range 2. showing a meter reading of 
infinity from 20.000 ohms up. it is plain that no 
current will pass through this 25,000-ohm re¬ 
sistor ; therefore, condenser 30 is measured for 
its actual capacity. 

There are other comlensers in this chassis that 
may he tested using the same methods described. 

To test the first A.F.. the analyzer plug Ls 
inserted in this socket. The test is to be made 
on condenser 30 (note: there are two condensers 
in one can l>oth numbered C30). which has a 
capacity of .25-mf. and is locattMl between the 
P socket termin.ll and chassis. See Fig. 3. Ex¬ 
amining this circuit, we find that there are two 
dilTerent circuits to chassis. (The speaker plug 
\a pulled out.) One circuit Ls from the P con¬ 
nection through a resistor of 25,000 ohms, K26, 
through a .25-mf. condenser, C30, to chassis : 
the .second cii-cnit is through resistors K26 anil 
R27 a total of 50.000 ohms and continues on 
through condenser 57 of 6 mf. to chassis. Not¬ 
ing the values involved, it is plain to see that 
Range I must be usciJ. 

Therefore we refer to Range I of the chart 
and note that a resistor of 25,000 ohms will give 
a meter reading of 790, a resistor of 50,000 
ohms wilt give a metei* reading of 6.50. and a 
.25-mf. condenser, a full-scale reading. As 
stated befiire, a condenser that will read full 
scale on Range 1 will pass whatever current 
flows to it through the resistor with which it is 
in series. This being the case then, the path 
of len.st resi.st:tnce will be from P thix>ugh R26 
and C30 to chassis. The meter reading is 
790. which is the reading of a 25.000 ohm re¬ 
sistor. R26. If this condenser were open, the 
current would then flow from P through R26, 
Ki7. C57 to chassis, .ind a reading of 650 would 
he had on meter, which is the reading of a 
50,000 ohm resistor. R26-R27. 

The next test is made on condenser C23, of 
.01-mf. Condensers so connected in a railio 
set are the cause of considerable cutting olT. 
and it is very useful to have some means of 
testing them Quickly. However, test lends 
will have to he brought into use here. 1'hese 
are connected to the capacity pin jacks of the 
tester. See Fig. 1C. The test is made be¬ 
tween the P socket terminal of "Dot. Amp.” and 
the G1 terminal of the first A.F. stage. It is 
important here th.it there lie sufficient resist¬ 
ance between G1 and chassis, ami chassis to I*, 
to make sure that the current doesn't travel 
by either of these paths. Consulting Fig. 3. we 
sec that between G1 and chassis there is R2r> 
ami C24, a total resistance of 210.000 ohms, the 
resisL’ince of R2.5. From ch.issis h.ick to the 1* 
terminal of the "Det. Amp.” socket the circuit 
is thi-ough C24 (note there are 4 condensers in 
one can all marked C24 in schematic) and R21. 
The total resistance is 51,000 ohms, the resist¬ 
ance of R2I. Therefore, the total resistance of 
the circuit G1 to chassis, and chassis to P, 
would he 291,000 ohms. 

The capacity of C23 is .01-mf. this being the 
capacity under test. The resistance in the lest 
is 291,000 ohms call it 300.000 ohms. 

To determine the path of least resiaUince. we 
again refer to Range 1 and find the following 
readings: a .01-mf. condenser. 390: and a 
:100.000-ohm resistor, 275. Therefore, condenser 
C23 may be tetted for open. If a reading of 
275 is obtained, it will sho^v C23 open, as 275 
is the resistor circuit reading. 

The ne.xt tests are made in the second A.F. 
tube socket, the first of which will be the tone- 
control condensers. C31. The speaker plug is 
disconnected. The test is very simple, as these 
three condensers are alone botw'een P terminal 


CLASSIFIED 

ADVERTISEMENTS 

Adverti>empnU in Ihiii section are Inserted at the 
nf ten cents imt «orU for earh Insertion'—name, 
iidiials ami address each count as one uord 
•houUI accompany all ctassifled adn'CtliemenK un¬ 
it .s placed by a rcio^nized advertiilnK aitemy. No 
Iv'S than tea words »re areeptid. .\dvertlslnK for 
the AuRUst 1933 issue should be received not later 
than .luiie 9tli. 


DOGS 


REAUTIFUL Registered bull pups, J15. Bull¬ 
dogs. 501-RC, Rockwooil, Dallas, Texas. 


INSTRUCTION 


CANADA'S Oldest and best equipped radio 
school offers complete course covering Radio. 
Television, Sound .Amplification, etc. Approved 
by leading radio manufacturers. No duty or 
exchange to pay. Radio College of Canada, 
Limited, 310 Yonge St., Toronto. 


RADIO 


MAGNETIC Speakers rewound and adjusted, 
$1.25. Radio Service, Flora. Indiana. 


GUARANTEED “Pocket Radio/' $2.00. Cata¬ 
log, lOc. Neil Tasker, Shamokin, Pa. 


TRANSFORMERS REWOU.VD, varnished, 
baked, guaranteed, reasonable cost. SPEAKER 
REPAIRING, magnetic $2.00-$2 50; dynamic, 
voice coils, fields, etc., reasonable charges. Clark 
Bros. Radio Co., Albia, Iowa. 


ATWATER KENT Power packs with shorted 
condenser banks repaired cheaii. Build a con¬ 
denser tester, complete with plans 25c. Tests 
to 50 mmf. S. J. Lyon. 2039 So. Lawrence. 
Wichita. Kansas. 


CRYSTAL Set — something new. Separates all 
stations. Operates speaker. Blueprint, 6 oth¬ 
ers. 25c coin. Modern Radiolabs., 1508 23rd 
Avenue, Oakland. Calif. 


CRYSTAL Radio fans. “Melomite” crystal 
improves reception. 25 c. Set making in¬ 
structions Included. "Selective” crystal set 
$1.00. with phone $1.85 po.slpaid. Melomite, 
7723 Fairmount Station. Kansiis City, Mo. 


SCHUMACHER Fixed crystal ultra sensi¬ 
tive. Extra loud. Adjusted for dist^tnee. 
Permanent. $2.00. Schumacher. .5854 Forbes 
St., Pittsburgh, Penna. 


* BLUEPRINTS Of new superheterodyne cir¬ 
cuit. 5 tube A. C. operated receivers. Latest 

I developed model. Newest tubes, long range. 
I fine lone value and selectivity, 25c. Barreto 
Radio Laboratories. 13 Peck Slip, New York 
City. 


MR. PROGRESSIVE 
MANUFACTURER 

Yon realize that 
hiinuilifyitiK app:i- 
rntn.'* ij* a iie«;H.'*ily 
in thu Anioricati 
horne, and .vnu kno^'V. 

Ion, that the puLIie 
will .Hooii realize it. 

Jiiat UM HtorcH, thea- 
tre.H. offieuM .an.l 
In.mca are lieiint 
liiiiit with air r*tri- 

(litionera, HO tliB older w 

hornuji ffiil demand 
liirht, inex peiini ve 
liiimiililyini; devii*es. 

8iiclt .'in artlrle will 
Iw a rtioney-tnaker. 

A new inveiitfr.n 
(pittent apolh'iittori 
in PMiKreHs) Hiiiiidii;^ 
ihU neeil. and iU 
nnnufaeturiiur nutt 
i'* a.I low ihrit it ean 
l>e H«ild pnditahly at 
Sr,,00. It i.H eleij- 
trinilly operatni. practical. tleia»rai.wc. ,«*o niiiiiiact. that 
it liia.v l*e nttractivcLV cOiiiIntJftI with a it not onl.v 

hiiiiiidifies the :>{r. Intt ni.-ty be usnl to perfume it. 

Thin it|Vcntii>n i.-* for vale on a caHh-jiqd-ro.valty 
whieli will aUritct the iirosrevsivc inanufaeturor to whom 
thia ia addiUSHcd. 

For infonnaHoUf write to 
HERMAN YOUNG 

96-08 Park Place New York, N. V. 

























































SHORT WAVE CRAFT RC-7 

98 Park Place. New York, N. Y. 

GET ACQUAINTED OFFER 
n As; pt*r your Special Offer, I encli>8e $1,00 (Canail.i 
and foreign $1.20) for uhlrh enter my subscription to 
HHOUT-WAVE CRaPT for 8 montbs. 11 understaml 
tn.ii your recular rate for a year’s subscription Is $2. SO.) 
□ Mall me a sample copy of SHORT WAVE CKAKT for 
which 1 enclose 15c S. Stamps or coin accented). 


Name . ..——. - ... - . 


Address 


City. .... .. Bute. ... 


At All 4-Color Cover 

Larffe 9'’al2" In Sire 

Newsstand! Over 200 Illustrations 

U APIDLY IncreaslnK each day are the number of ea- 
perlments in the Short-Wave field—itevclopments 
which are bringing to this branch of radio tliousunds of 
new “thrill seekers.'* Experimenters, as in the early 
(lays of Radio, again hare the opportunity to bring about 
stirring new inventions. Read. In SHOllT WAVK 
CRAFT, the Experimenter’s Magazine, how you can build 
your own Short-Wave Sets, imth transmitters and receiv¬ 
ers. SHORT WAVE CRAFT la exclusively a short-wave 
magazine—the kind you have wished for so long. 

Feature Articles in the July Issue 

The ‘*Acc High” Band-Spread 3, by Howard Mc- 
Entcc. 

The Electrified A. C. ”DoerIe’* 2-Tube Receiver. 
Ultra Short Waves Guide Airplanes in "Blind 
Landings." 

Latest European S-W Circuits. 

Plenty of 2 and 3-Tube S-W Sets for the "Begin¬ 
ner. ’ 

The *’Air Rover" 2-Tube Receiver—Uses 2-volt 
tubes of the screen-grid and pentode types. 
2-Tube Combination Kegenerative-Oscillodyne Re¬ 
ceiver* by J. A. Worcester, Jr. 

SPECIAL OFFER COUPON 


25c A COPY 


Build 

I he New Electrified 

A. C. ‘‘DOERLE*’ 

2-Tube Receiver described 
completely in the 
July issue of 

Siliort Wave Crafi 


and chassis. The point-to-point unit is set on 
the P conUict, Range 1 is used, and the tone- 
control knob located in the lower Jeft-hand 
corner of the radio set is i-otatod to its respec¬ 
tive positions. The following meter readings are 
registered: 390, 640, and 'iSO, which correspond 
to capacities of .01-.02- and .03 nif. One of the 
filter condensers, C57, is tested next. ’The 
capacity being 6 mf., Range 3 is us€?d. The 
tester is set for Range 3 by throwing the T. P. 
D. T. switch Sw. 3 to the H position, and the 
meter is connected to -f and H.M pin jacks. 
The point-to-point unit w set on the K Contact, 
which is the screen grid of a 47 tube. The test 
is made between K and chassis; the speaker plug 
is disconnected. Close the line switch, Sw. 1, 
and the adjusting switch, Sw. 2, then adjust the 
meter to full scale. Open the adjiisting switch 
and the test is complete. A meter reading of 
315 should be obtainerl, which is the reading of 
a 6 mf. condenser. 

This completes the test. By using the meth¬ 
ods described, it is surprising to note the num¬ 
ber of condensers that may be tested for opvns 
and for their actual capacity between the tube 
socket terminals and chassis. It is beyond the 
scope of this article to take in every combin¬ 
ation of resistor and condenser encountered : 
however, sufficient combinations were covered 
for the average Service Man to fully grasp the 
idea. 


The Tester 

Figure 4 is the schematic circuit of the 
capacity tester useil in these tests. Switch Sw, 1 
is the line switch : Sw. 2 is the adjusting switch : 
and Sw. 3 controls the three test positions: that 
is, when in the O position, the L range is 
lieing used with meter connected to pin jacks 
*' + and L," and R8 is the adjusting rheostat 
for full-scale deflection. When in the M posi¬ 
tion, the M Tange is being used: the meter is 
connected to ** and H-M” pinjacks, and R9 
is the adjusting rheost^it; also, R4 is shunted 
across the meter, as may be seen. When Sw. 3 is 
in the H position, the H range is being used : 
the meter is connected the same as for posi¬ 
tion M, and R9 is also the adjusting rheostat. 
Resistor R5 is now connected across the meter 
and Rl i.s shunted across R9, These three 
ranges, L-M-H, represent Low, Medium, and 
High capacity, and correspond to Ranges 1, 2. 
and 3. 

Resistor Rl is shunted across R9 on range H 
to protect R9. which is not capable of handling 
the heavy current of this range. Resistor R7 
is a limiting resistor used to protect the meter 
from full line voltage being accidentally applied. 
Resistors R4 and R6 shunt the meter on Ranges 
M and H. 

The Circuit is very simple and no difliCuIties 
should be encountered in constructing it. It has 
no meter built in with it. This was omitted 
purposely, for it may be used with any 1 M.A. 
meter of the rectified type; and. as most Service 
Men have such a meter already connected up 
as a combination output, volt, ohm and mil- 
lianimeter, they may make use of this Capacity 
tester by simply connecting it to the 1 ma. A.C. 
movement of the meter. 

If no provision is included in your combina¬ 
tion meter for this connection, it may be done 
by bringing two leads from the A.C. side of 
rectifier to pinjacks. The capacity tester is then 
connected to these pinjacks ns shown in Fig. 
ID. 

Attention might be called to Rl, R2, and R3. 
These resistors handle heavy currents and. there¬ 
fore. must have a r.ating of 20 watts. When 
usin^r the H range, or Range 3, make your full- 
scale adjustments quickly, and don’t leave Sw. 2 
closed for long periods of time with the switch 
Sw. 1 closed. This range uses considerable 
current, and resistors Rl, R2, and R9 may be 
damaged. A momentary switch may he used for 
Sw. 2 but this type of switch requires the use 
of both hands to make the full-scale adjustment 
—a toggle switch requires only one. 

One 100-ohm resistor, 20 watts, Rl: one 150- 
ohm resistor, 20 watts, R2 : one 750-ohm re¬ 
sistor. 20 watts, R3 : one Weston or Van 100 
ma. shunt, A.C., R4 ; one Weston or Van 500 ma. 
shunt. A.C., R5 : one 4,500-ohm resistor, 1 
watt, R6 ; one 75.000-ohm carbon resistor, 1 
watt, R7 : one Elect rad 50,000-ohm rheostat, R8 : 
one Electrad, or equal, 400-ohm rheostat, R9 ; 
two S. P. S. T. toggle switches, Sw. 1, Sw. 2 ; 
One T.P.T.T, 3-position key switch, Sw. 3; five 
pinjacks; one bakelite panel, 6x3*^x^« inches; 
one bakelite wall receptacle, single screw mount¬ 
ing. 


SUPREME 
oo 

rhe Greatest 
ADVANCE IN TESTING IN¬ 
STRUMENT DESIGN SINCE 

1929 

A radical departure from the conven- 
lional—a new era of radio servicing os 
phenomenal as radio itself— 

PRICES 60% LOWER 

★ 

WRITE TODAY—FOLDER 333 

★ 

SUPREME INSTRUMENTS CORP. 

465 Supreme Bldg., Greenwood, Miss. 





4 MANUFACTURER can have no 
j\. greater faith in his products than 
to guarantee their faithful operation, 
and with such a guarantee Tobe con¬ 
densers are sold. 


Tobe condensers are 
plainly branded with our 
trade-mark. We do not 
manufacture any con¬ 
denser which does not 
bear the TOBE label. 
Accept no condenser as 
a TOBE or made by 
TOBE if it does not bear 
our trade-mark. 

The replacement by-pass condenser, 
shown above, is only one of our com¬ 
plete line of Sparton replacement 
by-pass condensers available in 'A, 
and 1 mfd. sizes. All Tobe Sparton 
replacement condensers are inter¬ 
changeable with the units originally 
supplied by the receiver manufacturer. 
They embody the famous Surgproof 
construction and are impervious to 
moisture. 

If your jobber cannot supply you, write 

Tobe Deutschmann Corp. 

Canton, Mass. 
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New! New!! New!!! 

Two New 25c Short Wave Books 



HERE IS GREAT NEWS 

Those now liook< uiM l)c «'PlcoriJt*il liy all short wave evporltnenler'. 
short ujipe fan-. ,itul ,hort wave ei)thu<.ia>t«. tin* same as oiir roriiu-i tv\n 
Hooks now' TO |'.lll>h AND OI*EU\TK SlIOUT W'A V K UKi’EIV 
I;KS. ;,tnJ now T(l ltEi:OAlK AX V.MATKI U ItAlUO Ol’KlCATdll 
were welrnmed by tluiusiiiids of our ifhort «avr friends. 

In conformity with the times these hiMks liavo been priced at ?'■ 
in>lead of ^Or. whhh Is tlie nrlrc of our iJlln.'r bonks. V«*t the two 
m-w inc volumes rmiialn a trcrneiiilous amount of Information. The 
type and Illustrations have hern cJiusen In sncIi a niaiiiier a<i 10 Kive 
you^ almost as nnteh foi vour iar as .'ou rci-eived for yuur •“►Oc before 

Vou riisike no mistako In «eitiii« I'lrher or both of lluse new books 
and wc know tVom niir in.jiiv .vears ijf exiiei iein e with short vrave ni- 
tbusiasts that juii vtlli ib<itik for haviiK •oaile these biMiks possible. 



THE DX FORUM 


(Continued from page S8) 

nijrht, betwwn CKGW and WWL. you will hear 
G2LD on 8l2 kc.. if your set is very : or 

try for the 60kw., Stuttt(art. Germany, station 
on 833 kc,, after KOA sitrns off ai>out 2 A, M,. 
E,S.T. You should not have a hard time to find 
them with your set. 1 had them twice in a week 
on a 6-tube superheterodyne with a 75 foot 
aerial? Let’s hear from you. 

P- J. AUhiN. (WlEAh^ and WIFGJ), 

3 Wati-r St... 
r*titnan». Conn. 

L - 


A SUPERHET BAGS NEW ZEALAND 


Ten Most Popular Short Wave Receivers. 
How to Make and Work Them 

ThU Tipw voiuino IK .-I to nil iiu>k„ m ho wIkH to buOil tlirir own 

fthort wovr fn-rivr'K. "J ;::- rditor* o( SKOII'I' \VA Vki CUAfT lia'>■ 
nt4ectod fen outetiindiTii; Klxirt wave uml IhoK*- are dli‘iieri>M,i| 

in ihi* voluine. _ Bveryifunie leorlliwliilii aliout eviiry one of (lie ten fi- 
eeivefK IK ileerrihrU in flic FJ-irli rixelwr in liilly illiiKtrnt.-,! ;»nd 

euch receiver h:iK a eoiiiiiletc layout, tiirtorial reiireeeiitiili>iii. t>liiitoi;rat>liH 
of lboii>‘l cumplele. Iiookiip and nil worlliwliil.* •pccifiraiioiiK. RveryiliiTuc 
from the HMiipieel one (ul>e mit n &*IuI>g THK receiver ta |irww*nted. 
Complete lieia of Parto are civen to make earli kcI an rotiililnti! <ik it ij 
hunwuly itowllile to do. 

doriferj^f M 


3 H.F. Pentode SW receiver linvim; too »f:»*eK of TUP—3-Tiili 
reeei.i-r Ihnt reaeliro I2.,‘HN) mile tiiiirk—AlV lleLuke S\V r*-e.*ii,T' 
IMnnenriiC 2-tulir 13.1100 tinlo l>X rrcriver- 'Iffirf Caw" S\V riareivor 
llenton ’.J-tuhe All-Wave recclvisr--«lJeiiton “Stnuil-tly"—Tliii ’■-'‘laa 
il>" h^lerlrified—Sliort Wave Mi'Ceilyin- -Ci»;it l^i^et 8\\‘ rreeivef 
BW Pentode-i — My idi:a of ■ .Ciu^ S» r,>celvt*r—.\^&oo,l ’■Onc-Tulief.” 


>1- 


IMPORTANT 

THERE IS NO DUPLICATION WHATSOEVER BETWEEN THIS 
BOOK AND OUR OTHER VOLUME—“HOW TO BUILD AND 
OPERATE SHORT WAVE RECEIVERS.'* ALL THE MATERIAL 
PUBLlSHiTO IN THE NEW BOOK HAS NEVER APPEARED IN 
ANT BOOK BEFORE. 


A Short Wave Beginners Book 

Here t» .1 ImmiL tJiat Mill -olv.' \i>ur (ir.ililMiue if yois :.7 - Kluirt 

M»»*- Unuic It coiilamK po«iti«'e!y everythin*? that >UM eouiil eieli to 
ktiiiM in coiitireifun eifli «liiiri wavBK. leaditiic you ju e.iey .Ktatee fruiti ilio 
KiiiipJi-Kt fuii)laiiieiit:ilN to ilic preiernt etdi:u <■> tl*r art itt .diurt wnvve ;M 
jt is known loil.-iy. ft ia llie only low-ptived refereiu-e book uti uliurt wuv* * 
for the l■<■einIlvr. H'hellier he fw :i Kliort irave entliUKiaat. short wave 
flKleiier or eli.irv ici.Ve anialeKT. 

riie book in i*rotu«vJ) lIluKtriitcd m'iIIi all Kort* of iJluatratiuiia. ekliluii.i- 
linti.K and excrVlJiinX wuftli»hCc kriOMtn* almiit ehorl in iIim 

tnt'Tcetfiiv and efowinn fiehl, Vi-t wltli;4. fhu leeik i» nut “teeiiiiical.” 

It nlmuudK *vitl, many Uliiatrations. pltol-ncru|>h«. KiniliJc eliartn. hook 
Him. nte.. all in eiriipk lnn>riiai;e. 

The Imok w iual chiwk full of inf.irmatinii and yon will n.'.cr re<ret 
liiivlim liolten tills ImiMirtaiit i‘«iliime. 

Cisri fertfs itt Hrirf 

Gcftine .^larteil in Short Wavei* —Short ilanif Sytiilnil. of Redio— 
Sliort W ive Cteile nnil .k'-rl.al* —lt*-,|UuiliK .M:iii-.\la,lti Stat-v II*-,:iniier'K 
Short Wave Set-~lneriMKin* I'uluine by .\ilditic Atiiiilifi*'r to One Tul>e 
Set-^Turiin*t S^irl Wave Si'te—lli-Keni-rati,in Control—Audio AttiplilierM 
for “W Set*— Cloiililjjin .'<l»e:»ker to Svl—•la*art*irm Code— Wave I,**nKth 
and K ilocyde Chiirt— W'irltiK Chart— *iC ink* In Sliort Wnvc Cotiarnie* ion. 


£ach book contains 40 pages — over 75 illustrations — 25c each 

Not Rold on newsstands*^Mail Coupon Today? 


SHORT WAVE CRAFT -on 

96-98 Park Place. New York City, “*•* 

Gentlemen: 

□ I en« IO:«* herewith /or whiHi ideate «>Md me prepniti. :i i-opy of ynur new liook “Ten Most Popular Short 
Wave Receivers. How to M.ike and Work Them. 

□ I enclose herewllh 25c for whirli pte.tse send tiie prenaitl. a rttpy uf your new- book “The Short Wave Beoinner* 
Book. 

□ I enclose 50 for yvhlrh plt.ise send me, prolmiil, youi two books. ‘*Ten Most Popular Short W.ive Receivers. How 
to Make and Work Them, aiid "The Short Wave Beginner's Book.’* 

(Send money order, check, or cash or net/ I*. S. slamiis. ItcRlsier leller If It cnnf.-ilti* currency or slatiipH.) 


. -.-.-. Address. - 


City - ^ .- Slate. 


Service Electric 



%fmrerf7^jrciior.Si 




In your commimity there are do/.ens of 
electric refrigerators to be ser/lceil. 
ftr.'iny need immediate repairs which can 
be made nuirkly. with little eupcnse—sind 
which you c.m rep.air with the aid of thi.s authori¬ 
tative RerrIgeration Service 5ranual. Make many 
extra dollfirs. tnucther wifb other repair work. Klee, 
trie refrlk'er.'itlon servicing Is a well-paying bosl' 
ness —start in your spare time—before long you will 
devote full time to It. One or twv Jolts pa.vs tfie 
smali cost of the OKFICIAL REFUIGEllATlOX 
SERVICE Manual. 


96 Pages of New Data 
Have Been Added to the 
OFFICIAL REFRIGERATION 
SERVICE MANUAL 


To Urin* thii useful ■ervice ni.vnuiil riehl up-t.«-<l<ite. Mr. L. K. 
Wrixht. the ediUir of the OFFICIAL UEFRlCKhATfO.V SERV- 
ICK MANUAL. Ims added a we.-itlh of tii:tt*TLil on new elortrie 
refriceraton. nn*l older iiiud<'l* a* well. A* uaual every refricermior 
h.xa iieen neetu.-vtelr described from the viewpoint of eervielne — 
discr.vins to itluitrate the csa*R(i>l Parts, eo eiinpltfied Itiol rePsirs 
ean easily be made. The ndditinn of tlies* new paCra will not in¬ 
crease the coel of the book tu those wliu order their copy now. 


Here Are Some of The Important Chapters: 

tnknxluctioa to tho RefrigernlMn 
Servicing Bualnra*. 

Ilislory of Kefruterntion. 

Pundsmeatnls of Kefrigerafion. 

Ueecriptioa of All Koown TyiM-i uf 
Refrigeration. 

Motor*. 

Trouble Shooting. 

Unit Parts. Valve* and Autoiiialia 
Equipment. 

Mskne and SiiecihcntJon* of Units. 

M.vnufacturera of Cabinets. 

Kefrigeranig snd Aitfotiiatie Equip¬ 
ment and Many Other linporutnt 
Chapters. 

OVER 1.200 DIAGRAMS 
450 Pages 

Fleaible Looscleaf Binder 
Complete Service Data 

Mail Coupon Today! 

r- 1 

I GERNSBACK PUBLICATIONS. Inc. UC-733 I 
' 96-98 Park Place, New York. N. Y. 

I 1 enclose herewith my remittance for 15.00 | 

I (check, stamps or Money Ortler accepted) for • , 
I which you are to .send me. po.<ttace prciiald. one I 
I ropy of the OPPICIAI* ItEFIllGKllATION | 

I SKitViCE MANUAL, together with the extra ' 


I 96 pages of new material at no extra cost. | 

I Name .. — . —. - | 

I Address — . — . .. | 

I City . State j 



Here’s a book 
every Radio Man will 
refer to dozens of times 
every day — 



A l aluahle RADIO ROOK! 

ILI ERE is one radio book that answers every 
conceivable question on interference. It 
contains 76 pastes. 8 x 1 1 inches, chock full 
with wiring diagrams, draw'ings and photo¬ 
graphs showing where interference originates 
—how it is distributed, and how to eliminate 
it. This is a wealth of information nec'ded by 
every radio listener, dealer and Service Man. 

Semi Jif tv crrKts hi, stitniftm 
or chevli for this hoah, 

KAIHO-CK \FT IVIA(; VZINE 

'>6-9« Park IMaco New Y.,rk, N. Y. 


I Editor. Raoio-Craft: 

* Do not DX on U. S. stations (these can be 
; Picked up here in central U. S. from coast to 
coast on any common receiver) : however, for¬ 
eigners of any kind will give you difficulty on 
either short or long wave. 

I do not log or ask for vertifications from 
Mexicans as there are from 4 to 8 heard nightly: 
XEW. though, is one nice station. 

A few of my catches are YVIBC. 960 kc. : 
RUS, San Salvador, 665 kc. ; H.IN, Bogota, 
Colombia 690 kc. : and one reception of Poste 
Parisien, Paris, on the morning of December 2, 
at or near 1 :.30 C.S.T. This is a 60.000 watt 
transmitter. 

A few Cubans, CMCN. CMCD. CMK and 
CMAF, were heard almost nightly until their 
power was reilucefl from 1,000 watts to 500 
wptts, 

KGU, Honolulu* 750 kc., also has been heard. 
Also have picked up Canadians CKY, CKOC, 
CFCO. lOAB. CKWX* and CKPR, Additional 
j stations heard: WKAQ. San Juan, Porto Rico, 
1.210 kc. ; 2YA. New Zealand. 720 kc.; 3LO. 
Melbourne. 800 kc.; 2BL. Sidney. 855 kc., 4RK. 
Rockhampton. 910 kc. : 4BC, Brisbane. 1,145 kc.; 
3DB, Melbourne, 1.180 kc. 

These stations were received on loud speaker. 
Using a Lincoln type S.W. 33 De Luxe receiver, 
and were received only after the U. S. stations 
were off the air on these channels. If I can he 
of any heli> to the reailers of Raoio-Craft, drop 
me a self-addressed, stamped envelope, and I 
will be glad to reply. 

C. R. Anderson, 

!026 I8t N. E.. 

Matton CHu. lou'a. 


AN A.C.-OPERATED V.T. 
VOLTMETER 

(Continued from page SO) 

also mounted on a metal brace arrangement 
which carries the pilot light. The filter con¬ 
densers are mounted at the rear with a metal 
clip. The filter choke is mounted in the cen¬ 
ter. on the subpanci* and is arranged to just 
clear the voltmeter. The tube sockets are also 
mounted on the subpanel. It will be necessary 
I to bend the lugs on the 80 socket and mount 
I the socket flat with a piece of cardboard un¬ 
derneath to prevent shorting to the galvan¬ 
ized subpanel. The 56 socket is mounted on 
I standoffs made from copper tubing. 

Tlie box is made up from light pine and 
covered with auto top material. This makes 
a light durable case which looks like a manu¬ 
factured product. The best system of fasten¬ 
ing it to the box will be found to tack it to the 
inside edges with small tacks which will not 
quite go through the wood. 

When the instrument is wired ami ready to 
go, it may be tested as follows: 

Set the voltmeter switch on the highest scale 
available. Turn the balancing resistance, R2. 
clockwise, as far as it will go and turn on 
the 110-volt line switch, Sw, 4. Then depress 
the push-button switch. PB, and set the plate 
current to a value close to zero by means of 
the resistance R2. It will bo a good idea to 
mark the position of the pointer of the tuning 
meter with a heavy line for future reference. 
Now release PB. Connect tho pin jacks to the 
potential to be measured, and reduce R1 until the 
tuning meter just reaches the Original setting 
mark. At this point, the voltmeter's reading 
is just balancing the exteinal iiotential being 
measured. In any case, the voltmeter selector 
switch. Sw. 3. can be placed so as to use the 
most accurate scale. Depress PB from time to 
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For Sale, Barter 
AND Exchange 

As an aid to our readers, all advertIsemenis to be 
Inserted in this dvliurtnient are accepted at 2c a woril; 
name, address, street number, clr., each rounllrm f«»r 
one word. No aiivenisement for less than iiftevn 
U."d w-ords aM-pted. 

Ttio Publisher are not responsible for tliftUulties 
ari^ini; out of the trades. In this department, only 
advertUenicnts for Private individuals can be a»- 
tepted. 

KADIO-CKaFT reserves the ripht to reject any 
afherllscmenl that toniJhi.s ulth the polby of iti 
m.it^uziiie. S*nil all '’Svrap" advert l.seinents to 
it.XDlU-CKAl- r, % Ji8 Park J’lac-e. New York. N. \ 


i seil stormproof trumpets and units. Ntusi be 
rea.sonahle and In KtHni condition. Kuion prefi-rreii. 
Slate fuil description and lowest prire in first reply. 
Charles Armbrusier, 433 South Center, Pottsrllie, 
Penna. 


Will exchunce now Peerless sijrnacraph with six 
roll.s of tape for Analyzer. A11 ware Supcrlict or cash. 
John Luntto, 822 Mountain St., rhllatletphla, renna. 


.leweli Analyzer, >lodel with adapters for new 
sets and tubes; Jewell 560 Oscillator and Jewell 209 
Tube Tester. Write for detalla —will i;lvo you a real 
hurjsain on one or all. L. n. Kelly, 505 Jlarnilton 
Street, Ottumwa. Iowa. Phone 2«fll. 


Have 72-lnrh R.C.A. Vletor exponential horn, with 
ekytrie and a(-ou>tie tone* arm piek-ups. First cheek 
Oti takes it. Cro-ssfiian air k'un. 22 enlihre sho«»t^ 
like a regular bullet riile. cost $17..^0 — will sell for 
jt.uO. II. AckiTson, island ILoad, Kamsey, N. J. 


Stewart-Warner 8*tuhe hroadeust set. table nio<lel 
No. 801H. oii^rinal pri<*e $,'t9.50. Will &pI 1 for $12.00. 
llciidrcrt Short Wave Converbr. 3 lubes, witfi powar 
lupply and automatic swlteliing arrangement, JO to 
200 meters, bran.i new. never u^e.l. ( 0 .,;t $2*).00. will 
sell for $7.50. >:»njth. model ZE220 chassis. 36 in 
long. 10 tubes. TH.F.. flight ly used. Including 
tubes. eQuipped with two Imrns. comes with model 
ZEl battery eliminator, with Raytheon tul>e. also 
We.stinghoiise ]U*< tox trickle charvrer. original prl<*< 
$500.00. will sell for $4ti.00. A. Itlbarsky, l80 lllv- 
erslde Drive. New York City. 


One iclfvlsion icanner (^iinhrising synchronous mo¬ 
tor, 60 hole Sranning disc. fir>i i-omc. rtrsi served. 
$7.00. Ellis Ackerson, North Central Avc., llanisey. 


rLTHA-MODEltN sri'FR. All liart.s for this ft 
itious set mourned on a cadinluiu'pl.ited chassis and 
partly vvireti. for sale. Only maiiiifartured parts Used; 
everything in exc llcnl shape. Set dc^erihed in Or- 
tolMT issue of this magazine. Price, $20.00. A real 
huy. Z. Martin, 415 Lederts Ave., Brooklyn, New 
York. 


Completo sound advertising sy.stem. for autonionllc. 
Excellent ctmdliion. II. C. Zeis, I'JIO South Wayne 
SI., Auburn. Indiana. 


The Best 
NEWS 
of the Year 


will be Sound 
on the 
Inside 
Back 
Cover 

oS this issue 


time to chc?ck the orijriniil settinjr. making cany 
changes necessary with resistor R2 to main¬ 
tain this setting. 

t The tuning meter is rapid in action and the 
inclusion of the checking switch. PB, obviates 
the necessity for shorting the pin jack ter¬ 
minals as in many designs. The rapidity with 
which the volUigc scales can be changed makes 
it exceptionally handy, and since it is com¬ 
pletely self-contained, it may be plugged into 
a J10-volt 60-cycle line anywhere. This makes 
a very compact instrument for the measure¬ 
ment of any voltage, A.C. or D.C., from 0.1- to 
200 volts. 

H must be remembered that this meter reads 
the peak voltage, and when \ised on A.C., the 
result must be multiplied by .707 to obtain the 
rms Voltage which is generally specified. 

Because of its compactnes.s and ease of oper¬ 
ation, this V.T. voltmeter has a great many 
uses. It may be arranged with a double pole, 
double throw sw'itch to read both the input .and 
output voltages of an audio amplifier. The 
characteristics of the amplifier can then be ob¬ 
tained by feeding a few tenths of a volt input 
from a variable audio oscillator an<! checking 
the output voltage. This is only one of the 

many uses to which such an instrument may 
be put, and the author leaves it to the ex¬ 

perimenter to find others. 

(The May, June, and August, 1932, and the 
January, 1933, issues of Radio-Craft con¬ 
tain a series of articles on the uses of the 

V.T. voltmeter. This series covers most of the 
applications that are to be found in routine 

laboratory and service work. — Editor.) 

List of Parts 

One Claroatat 7,500-ohm tapered potentiometer, 

Rl; 

One Clarostat 1,000-ohm volume control, R2 : 
One I.R.C. 4.000-ohm, 2 watt resistor, R3 ; 

One I.R.C. 100 to 1.000, 2 watt resistor (to be 
adjusted until the plate-voltage equals 90, R4) ; 
One I.R.C. 1 megohm grid leak, 1 watt, R5; 
One Lynch 2.000-ohm resistor, R6: 

One Lynch 10,000-ohm resistor, R7 ; 

One Lynch 100,000-ohm resistor, R8 ; 

One Lynch 300,000-ohm resistor, R9 ; 

One ,25-mf. tubular condenser, Cl ; 

One .6-mf, tubular condenser. C2 ; 

Three 4 mf. dry electrolytic condensers with 
cardboard cases, C3, C4, C5 ; 

Two I.C.A. S.P.S.T. toggle switches, Swl, Sw4 : 
One push button, type 2003L, S.P.D.T. locking 
type, Sw’.2; 

One rotary tap switch, 4 positions, type 1614. 
Sw.3 ; 

One push button switch, type 2003, S.P.D.T., 
PB : 

One power transformer. 600 volts with center 
tap, 40 ma., with one 5 and one 2.5 volt wind¬ 
ings, T ; 

One filter choke. 30 henries. 50 ma., CH ; 

, One 5-prong socket, type 85, Vl ; 

One 4-prong socket, type 84, V2 ; 

Three tip jacks, two red and one black ; 

One Headrite type TM-108, 0 to 5 ma. tuning 
meter with pilot light. TM ; 

One 0 to 1 ma. I,000-ohm-per-volt milliammeter, 
V; 

One type 56 tube ; 

One type 80 tube. 


50 CENTS A CALL 

We received an interesting comment from one 
Service Man who claimed that so much varied 
test equipment must be us<Mi th<‘se days that a 
trailer is necessary. 

Perhaps had better get after our adver¬ 
tising department for trailer advertising. 




onour/ist^li 
\Zt/m papl/ou*Send Coupotj. 


RADOLEK CO., I27 Canal Station. Chicago. 
Genileinen; I'lcase send me the Hrottt Guide. 

1 am a Dealer □ ServUeman □ 

1 ouerate (roin Shoti or Store O; from Uome □ 

I own the following Test Equipment.— . 


My training and experience is. 


Narno 

Atklre.-jt 


L E K 


RCA INSTITUTES 

Recognized Standard in Radio Instruction Since 1909 


Technical Training Courses 
in Radio and Associated 
Electronic Arts 

Practical Radio Engineering 
Sound Engineering 
Broadcast Transmission 
Radio Servicing 
Commercial Radio Operating 

Resident School* at New York and Chicago 

EXTENSION COURSES for HOME 
STUDY under new 'no obligation” plan, 
with privilege upon graduation of 2 weeks 
intensive practical training without charge 
at either Resident School. 


Mai7 Coupon for Illustrated Catalog 


RCA INSTITUTES, INC., 

Oept. RT-7 

75 Varick Street. New York, N. Y. 

1154 MerchandisQ Mart, Chicago. 111. 

I Please send with no obligation to me; 

I ( ) IHuslratcd catalog; and informutloD about resl- 

I dent sciiool courses. 

I ( ) Information about extension courses for study 

I at home, together ulth illustrated catalog. 

I N&roei.... 

I Address 


Net!'.' 

UNIVERSAL MODEL “E” 

Condenser Type Microphone 

Amnilnc quAliiy at a wtuiiitionally low price. 
yO® Swivel llrj»U with Autom»tie Dikronietric Ad- 
Jiuttncnt — 2-St:i|{e Amplifier — .Voa-Microphonio 
TuheM—Solid B»r Crktitia DUpIirasm rrotcetiu:« 
— P<ai.lied -Vluminurn and Chrome Pleted—A*. 
tlr.Ucr*' net coat of 154.00. thia ia by «]] odda the 
crv&tcet value iri microphone history. 

UNIVERSAL MICROPHONE CO., lid. 

424 Warren Lane 
INGLEWOOD, CALIF., U. S, A. 
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FILTERIZERS 

lick your worst enemy 

MAN-MADE 



The TOBE FILTERIZER KIT, as shown above, and easily 
installed, as shown below, STOPS ALL RADIO NOISES 



Special Offer to Dealers and 
Service Men 

Your sample Filteiizer Kit is now ready at an in¬ 
troductory price of ?2.75. Just attach this coupon 
to your letterhead with your check or money order, 
including? 15 cts. for postage, and we will send one 
only Filteiizer Kit, complete with one antenna 
Filterette RFI, 75 feet of Filterized lead-in wire, 
and one RF4. This offer expires July 31, 1933, 
Positively no orders filled at that price after expira¬ 
tion date. (Regular list price $4.65,) 


NEWARK ELECTRIC COMPANY, 

226 West Madison St., Chicago, Illinois, 

Enclosed find $2,75 (plus 15c for postaiTo) for which send me 
at once one SAMPLE FILTERIZER KIT. as per your adver¬ 
tisement. 

Name . . . 

Address . . . 

City . State. 


S*T‘A-T-I*C 



Here IT is! The “Something to 
put on the radio set" that dealers 
and Service Men have been looking 
for ever since eruptions of man¬ 
made static began spoiling receiver 
sales. 

The Tobe Filterizer Kit keeps ra¬ 
dio noises out of the receiver by the 
simple method of filtering the pow¬ 
er input to the set, providing an 
aerial outside the field of radio 
noise, and carrying broadcast sig¬ 
nals to the receiver thru a Filter¬ 
ized lead-in system. 

To any receiver — anywhere — 
add the Tobe Filterizer. The re¬ 
sult—instant relief from man¬ 
made static. 

Everyone wants relief from ra¬ 
dio noise. The Filterizer provides 
this relief. Tobe’s greatly increased 
appropriations for consumer ad¬ 
vertisement give you additional as¬ 
surance of a tremendous demand 
for this sensational new develop¬ 
ment. Don’t be caught napping. 
Place your sample order today for 
immediate delivery. 

Newark Electric Co. 

DISTRIBUTORS of TOBE PRODUCTS 
226 WKST MADISON STREET. 

CHICAGO, 

ILLINOIS 

-< 00 ^- 
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BOOK REVIEW 


The Last Word In TEST Equipment 


HIGH-FREQUENCY MEASUREMENTS, 
by Aujrust Hund. Published by the McGraw- 
Hill Book Co., Inc., New York, N. Y. First 
Edition, Cx9 inches, 491 pages, 373 illustra¬ 
tions, cloth. Price, $5.00. 

A very excellent book for any one interested in 
obtaining data on high-frequency measurements. 
The book starts with a discussion of the funda¬ 
mental relations in electrical circuits, followed by 
a resume of high-frequency sources. Following 
this preliminary discussion, there is a complete 
and authoritative discussion of measurements. 
An interesting chapter is the one dealing with 
v.icuum-tube measurements; this chapter brings 
out the methods agreed upon by the Standard¬ 
ization Committee of the I.R.E. 

To any one interested in obtaining a com¬ 
prehensive treatment of high-frequency phe¬ 
nomena, this book is recommended- 


AMALYESR VNIT 

Mty be Used wlUi the Multlteiter or tny NEW TUBE TESTER 

Toit-ohm-mllllammeter 

Cemplefe KBWk-OownKItwIthpTJf^l I Complete Knoek-Dowi^^ with pfAf* 

PlUrtm tnd Inttructicnt -- . i i DUgrtm «nd Initruetlont _ . 


KE.VrrULS: 


4-5-fi-7-8-9 PiOnn fiorkots. 8elortor switches—11 Points 
Cnch—for resiiiianco and vollace nirunuremeiits. iTovhies 
spares for future—55 dilTprent roliaro readmes and 55 
dltTerent resistanre rCadiiiKS availablr at One socket. 
Grid shift, test for all tubes. Automatic current selector 
switch. Six iriomentaiy push button switches for current 
men urement—pmlcd* incli-r. Ten wire analyzer ciihle 
with liUic and tf >ct of adapters. Finely etched 

iMiii'l id crystnllim- tiriistt case. 


Cempltte Super Test Unit, Model §« Xf • 
500, Wired end Assembled_ 


FFATIRES; 

4-5-fi-7-8-9 prone soi-kets. Tests all ne^v lubes wlth- 
oul adapters D ARSO.NV.VL TYPE MOVI.NG-COIL 
JIETKR. Tests 125 ilill'crent types Of lubes. GAS 
TKST SHOUT TKST with pilot liKht. 2nd Plate test 
on all rcciilicrs. GRID BIAS TEST. Simple to oper¬ 
ate and read. Beautiful etched Panel with all tube 
numbers marked. Portable leatherette carry Ins case. 


Complete Dependable Tube Teyter 
Model 303 Wired and Asiombled 


RADIO CITY PRODUCTS CO. 4S W**t BrMdwajr New Terfc, N. T, 


RADIO ENGINEERING HANDBOOK, by 
Keith llenncy. Editor in Chief. Published by 
the McGraw-Hill Book Co., Inc., New York, 

N. Y. First Edition, 4>/^x7 inches, 583 pages, 
482 illustrations, flexible Keratol cover. Price, 
$5.00. 

In all the years of broadcast radio many, many 
books have appeared which attempted to con¬ 
dense all of the various sections of radio be¬ 
tween two covers. Invariably they have failed; 
they have failed simply because it is almost an 
impossibility for one man to have at his finger 
tips all the kinks that enter into each phase of 
radio. Keith Henney has solved this problem 
admirably by editing the numerous sections of the 
book: each section being written by an expert. 
Thus, the book is a compilation of the knowledge 
and experience of many experts and specialists. 

The book is exactly what the name implies—a 
handbook. It is replete with curves, tables, for¬ 
mulas, all in condensed form for easy reference. 
The discussions are short, vital, and clear- In 
short, the book is intended for the man who 
needs information quickly, and who is not will¬ 
ing to wade through a maze of reference ma¬ 
ter iul. 

No doubt this handbook will go far toward 
helping the practical man in a practical way. 

STANDARD HANDBOOK FOR ELEC¬ 
TRICAL ENGINEERS, by Frank F. Fowle, 
Editor in Chief. Published by the McGraw- 
Hill Book Co., Inc.. New York. N. Y. Sixth 
Edition, 4^x7 inches. 2816 pages, numerous 
tables, graphs, etc. Price. $7.00. 

Any one who has even glanced at the previous 
editions of the Handbook will appreciate the 
enormous amount of material that is covered. 


It is impossible to do justice to this book in a 
book review: it must be used to be appreciated. 

The latest, sixth edition, is more than 30 per¬ 
cent larger than the fifth edition, every section 
is fully revised,—many arc entirely rewritten— 
there are several chapters on thermionic vacuum 
tubes and circuits, and the book is more spe¬ 
cialized. A thoroughly comprehensive treatment 
of electrical engineering. 

THEORY OR THERMIONIC VACUUM 
TUBES, by E. Leon Chaffee. Published by 
the McGraw-Hill Book Co., Inc., New York, 

N. Y. First Edition, 6x9 inches, 652 pages, 
357 illustrations, cloth. Price, $6.00. 

Since the appearance of Van der Bijrs Thcrmi- 
onic Vacuum Tubes some ten years ago, there 
has been no text that Covered the vacuum-tube 
field. During the past ten years the changes in 
this field have been so rapid that any book that 
could be put out would have become obsolete be¬ 
fore it came off the press. This field, now, is 
constant. True, new tubes are continually being 
announced, but the point is that the fudamental 
theory of operation is constant: a triode is still 
a triode, the screen-grid tube will always be a 
screen-grid tube, and the pentode will always 
have three grids—provided, of course, that the 
system of numbering used now is retained. 

Chaffee’s new book is easily one of the most 
comprehensive texts on thermionic vacuum tubes 
suitable for radio purposes that has ever been 
printed. It starts with a complete analysis of 
the electron theory as applied to vacuum tubes, 
and then leads into a detailed account of the 
action of tubes in radio. Detailed consideration 
(Continued on page 57) 


THE POSTAL KIT SET 

(Continued from page 11) 

are in a decorative watnut-finished caldnet kit form- The Chassis is supplied alreadu formed 
measuring 11 inches long, 7 inches high, aitd and drilled, and the parts may be mounted and 
5 inches deep. wired wilh little trouble. IgnUion suppressors 

This outfit is available in both assembled and and protective condensers are included. 




l.OUD SPEAKERS 

Tyri^R^IAL eftlcleiry 2% to 25 wait« 
—peak capacity 50 wattii! BUD’S 


new diapitrakin and voice coil asscni' 
bly assure hicher eniclency and far 
greater dcpcndabilityf Write for lit¬ 
erature on BUD units, all alumi¬ 
num. weatherproof “NATUR.XL- 
TONE ’ truniiwts. microphones, ex- 
citir . air column horns. Get de¬ 
tail. of FIVK-DAY FREE TRIALI 


DAYS 

fRCE 

Trial 


DUD SPEAKER CO. 

HDBI OOPR ST 

TOLEDO, OMIO-U.S.A. 


AUTOCRAT AUTO RADIO 



6 TUBE 


Quality—Tone—Selec¬ 
tivity and Power 
Ll*t Price Complete 120.40 
—remolc con¬ 
trol. ^uPPrcMor kiu tube* 
mountt>aK bruckt-t*. dynam¬ 
ic »p<mkcr. Set only 
? 10.78. .AIko < 5-6 Tube 
MidSetr with latest tut>c» 
•t low price*. Buy direct 
from iniUlufjtcturef. Sa.^e 
up to 50%. 

Autocrat Uni.erwxl A.a-D.C. 110 Volt 25-60 cycle, with Utcet 
Tube* I—one. 1—6C6. 1—43. 1—25Z5. u»c« Vo1ta«« Doubler Rcctt- 
ficr. Seneltive. Selective. Dynamic Spkr. W'jUnut Cab. Coiopl. 
$10.75 

Write today for our free cautloa 


autocrat radio CO. 


3855 N. Hamilion Ave. 


ChieaOo, III. 


I 



Ittw 

LOW COST 


SUPER 
6IX TUBE 

f^olhcntone 

TRADE-MARK 

SuperheteradynO 

05 

Sia Tube 
Chaaau and 
Dynamic 
Spcaket 

With automatie volume control i»tn« the new duplet diode triode type M 
tube and •►fth Claas A pow. r ^ntorle uti a the nva aeven-pronc tiPe o* 
Pe ntode tu^ . S E ^ D FOR FRE E^ CtWCUlAR ^^ ^ 

r FORDSON RADIO MFC. CORPORATION, . 

I 11700 LivernoU Avenue, Oelroil, Mich*|fan, | 

( Send me FREE circular tivinc complete detail* and Pri««* «o the > 
OOLDENTONi; radio. | 

I Name. I 


I Addrcir. . . 

I ^ City . 


I 

j 


EASY WAY TO 
MAKEMONEYIN 


RADIO 


New training method and service equipment ofTCT starU 
you earnlnK quickly. Covers all the latest developments 
In radio science, preparing you quickly arul thoroughly 
for pood positions or independent business career, send 
NOW for all partftulars to 


Radio Training Association of America 

Dtpf. RCA-7, 4513 Ravenswood Av „ Chicago. 111. 
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Service Men's Essentials 
for All Members of the 


ORSMA 



SERVICE MEN'S ESSENTIALS 

ryUF. OFFtCfAl. HA DIO gERVlCK MKNS A.S.-<OCIATiOX t.;.* n, ul.. 

I tnrntm Ut »upp)>^ nnni^r t)f ■‘Stwic** Men** inU" for tli«* unc Ol ltd iiiPtikl>r-rd 

nnit it'amoekiim hicmbern. Only member.^ .md niUuberd can Imy thcan itrnut: 

tlir> aTr hot to others. 

TI...W rddOtilblji ari? jwireJ jii codt. |.lud n diunll nc|<{itiim.il fi-.- m hirli U thsoritv do.iri-r 
of ijir.itiii* iri:it No one obl.tin* nnV Profit or tKslicfit. wrept tli*f 

AiM.H-Iati<in jiitcU. \Vh»(i-ver uccrUrs. id n-InvedtiHl for the fnrtherance »>iil 

etil;ir<rern<*nl of (fie Ai>d<iri.tfinn. 

Uy Udine (Uo letterfivnifii. Utllhendd. e(e.. you preoent llie l•lUi^elld■like .ippenronrv 
to your cudt.iRiure. ao a-xdi-ritiiil to diicceaafur *<-rviQ,inK. In uddiiioti. the Ai«*.>riifi.«fi 
twiM iimde RrrnnKemanta « itfi modt of tli>- prominent tnniii»foett»reri< to .ilto^* niierul 
ducouiitd to mviiibvrti. proiMiiiic OltSMA letUvIivMld arc ueeJ vihca orUvruiic 


No. I ORSMA LETTERHEADS 

Tfic.-«. letlerhe.’iHd. dtlo^. n on tlie rielit. .nra. furnidli<><l urith yoor n.nne. adalreiw. .mal 
t>1«-pfi..ne niiihiM-r. pr in tod on race) lent p.nper. They ar- »<l<| in loidof 100 or multi|.li*e 
tl.er<‘.a(. a nil !t Uietiiict d.«viii,{ for din or<|. rd of 1.000 or tnorc. Vou aronid have to 
iwy ni^y tinia'd more if you ordered antall lot* from your local printer.IVr 100. liOr: 

iirr looa *:i.oo. 


No. 2 ORSMA ENVELOPES 

Theeo .are fiimidhtnl lo tnnteli (he tett(<rh<>AJd, |.rintiaf with your n.arne .and addreHd 
.and wil of the Aneori.ation. They ko h.anddn-liand »rlfti Die lettcriitfedd and are udually 
ordered III the »am0 quantity. Per 100. 00c; per 1000. $3 00. 

No. 3 ORSMA SERVICE RECORD CARDS 


No. 11—50c each 
(Plus lOc for Postatre) 


, They derve .i iloubir ourp'ine; wbenerer you eoinPh-le e ioh you fill nut the report- 
hill ami hand it lo the cuatonier; ihii. !■ the "ii.dychtdoiiicHl moment" to colieet. It.v 
llie iid.' of ^rlton Paper e piTinanent record i" kept «rlik‘lt id e valueble aa«4t lo your 
bUdin.-)**. They are (uriiidhed wiUt your name, addresa end telephone number. I'er 
pad of 50. (Hk: per 10 Pada. c.acli of 50. $3 00. 




No. 4 ORSMA INSPECTION LABELS 

The Iditel ie to •>« filled in drith the proper diitee. and Panted iridide (he aet or oabinel 
witere (he cuatomer wUI eee it. It ia n conllniMtie reminder to him il.et, >ehrn aervier 
!• needed, he can call you aKatn. The advant.-kCe t« apparent. I>r 100. 50r; |.er 1000. 


No. 5 ORSMA LAPEL BUTTON 

At th« ftiuceslion of mnny mrmb«rt & h/mUftorno Inliel buiton henrinic (he ns me r»hd 
eml»lern of flie A^tocieiUin Unm Lrcn Jrpieoed. It eicnihet to your ^el1o^# mci]il>ers 
you IkcloiiK to the snm© Association: — in eddilion it civet your etietomere e l»cltiT 
eP|»rectAtion oi the Pror«s«tanui nx^tore of yoor »r«rk, Me cech. 


No. 6 ORSMA BUSINESS CARDS 

Thrae are furnielied nn '• fine (trade of paper in two eolora with a blotter bark, Thu* 
I hey present an added ineenlit e to voor euatomere (o keep tlieni in n Promineikl iilare. 
'*’)iere they will do the moet .tood. Tliey are printed with your name, addreee. and tele¬ 
phone and l>ei^ th« otiicul seal of tlio Aaeoeiation. I'er 100. 75c: per 1000. $4 (MX 


No. 7 ORSMA EMBOSSED STICKERS 

ideal for uee in eealinil Parkniiea. enVelottee. ete.. or for nee on Poet earda. They clve 
your letter* or card* a profeaaional nepect. Tliey arc euld in lote of 100 or more l*er 
10(1. Ii5c; per 1000. SO.Oa 


No. 8 ORSMA RUBBER STAMP 

K handy addition lo any member'* eqitipmenU The firat line €»f the atenip bear* 
vpur name and the aecoml read* — M»mh^ O^rial KaJio Serrxfn Men'* 

Thia stamp hae many Uaes in the everyday life of a Service Man. 40c each. 

No5. 9 & 10 ORSMA EMBLEM CUTS 

These cuts fnr prinlinit. advertisinc. ptr.. arc furnished in two alyles and aiae*. They 
m.-iy be used for newa|>aper or telePhone-book advertiseinentu or lor Prinlinc of any 
kind. I.rf»r(e aiie. iitM 75c each; small sisc. #4 k*I in.. flOc each. 



No. 5—50c each 


Mail This Coupon Today! 


No. II ORSMA MEMBERSHIP SION 

A eet of thrM of these siirris. printed on heavy cards, and luivfiut holes puneheti in 
order to hniia in your olfiee or store, and are sold to member* itnd associate nieinbere. 
J liey .are larsn enouih so that they are quile (iromlucnt tnd the two tone effect make* 
a very altraclit* npliearancc. Set of three. 5(tc. 


No. 12 ORSMA ADVERTISING DISPLAY SIGN 

A tao coior si«n printed in inree leltere with your name, addreaa and telephone, .eilh 
(he seal of the Assoeiaiion. Tlii* sian i» ef»ld In quantities of L'5 or more .artil is uleal for 
haiiiriru in storea. oificns. elC'. for advcrIlsTnic iiurpoaea. Set of '.*5 onrti*. 53.00. 


No. 13 RADIO SERVICE MEN'S ASSORTMENT 
PACKAGE 


This includes one cnld filled l.aliel button. 100 lettet heads. 100 e 
rerord rnrii), and 100 label* printed wiih your name and address 
The whole assortment coets only—53.00—n worth-while savlim. 


mveiupe*. 50 m-rviee 
as flewcribed above. 
Complete. 53.00. 


No. 14 ORSMA MEMBER CERTIFICATE 

A handsome diplnm.adike eertifir.ate encr.aved on stiff vr|lum-bond. The certificate 
i* iM‘rsonally siened by the l‘resident and Executive Secretary and tht^eorporaiion si amp 
of the Association IS impres^ on a red aval iitl.aehed to it. Vour mime, crrtiti'csle 
numlaer and date of refistratton are lettertfd by hand end the Certitienie it mailed in ■% 
cardboard tube lo insure safe delieery. Eiich 50c. Plus lOe for posi«c« 




No. 6—75c per lliO 
$1.00 per 1000 



No. 4—50c per 100 
$:1.00 per 1000 


! Sit ORSMA i 

1 Executive Secretary. ORSMA 1 

1 98 Park Place. New York. N. Y. | 

1 Kindly send an application blank for | 

1 □ Full Membership i 

1 □ Associate Membership i 

1 me 1 

OFFICIAL RADIO SERVICE .MEN’S ASSOCIATION “C" ' 

98RC Dark I'lace, New York. N. Y. 

PliK'.f send me tin* fnllowliisf radio SKRYICl*: .Ml’.N S KSSI^NTIALS which 1 luve w- 

Icctetl from tills :nlvei ti.'<eiiu nt. .My rniiittMtKi' fi.r .$. is rtielOM*.|. 8rnrf rt Hitf- 

tancM in form of check or ntonct/ order. lic^ister fetter if it Ontfaitrs, CQsh, ciirrcfiry or 
unuifvd t . 8. Togiogc Hiamps. 

1 Street or Box - 

j City._ __ ___ State _ 1 

Atldri'SS . . .( Itv ntiil St;iti» 

1 .-C 1 
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Our Uvatlvi's Saif — 

“The RADIO-CRAFT INDEX makes it easy to 
find the exact location of any article or topic 
which appeared in RADIO-CRAFT. Without 
any loss of time, yon can locate quickly, the ar¬ 
ticle needed. This book is a big help to every 
radio man.” 


Thp 

RADIO-CRAFT 

INDEX 

ft cuiitaitis it thutottHh .olphahetical and topical 
arraunement of EVERY article and subject 
which has been published iti all the i5.si/4»5 
RADIO-CRAFT from July, 1929 to June, 1932 

Radio Men have conilu!tlvcl.v pn>vcd to us the need and 
nrartlnihility for a lio.jl( whirli has lueluded in U. a com 
lirehcnslvc and pompleU? Mslinp of’ ewry nrlirlc which h;is 
MiUi far been puhlished in ItA OlO-Clt AFT. A hook 
wtiirli has each lopii so sub divided and cross-indexed 
that a mere ulance at a subject will kive you any nutii- 
biT of elassitiPiilions and Uses of il. For exaaitde. if 
you look >d tubes, you find under this totde, various sub¬ 
titles. general, |>osvpr. transiiiitllnk. pliotO’celU. testing 
of tubes thyratons. etc. Every article or notice in tlie 
t>ook has been eonsidereil so di-enly important that when 
Tr»u reh*r to a certain classircatlon, listed below the main 
tonic, you will find perhaps a dozen or more articles 
treating the subject from differimt snudes. The author in 
Piieh ease is given—t ie exact issue in uhirh the article 
.vpnearid. and on wliai page It is to be found So ac 
curately compiled, by C. \V. Palmer, one of ratlio's fore¬ 
most writers, that in less than two minutes Jou ran turn 
to amv iirtielo— needless to wade through all the IssUei 
of llADIO-CllAFT which have been published during the 
Past three year®. 

The l{Ar>TO-Clt \FT INDEX is exactly the same size as 
the monthly magazine— ft has 24 pages. It can he eon- 
fenienliy kept on file with the copies of tfi® magazine— 
n-udy for »inlrk reference. Tlie Index is Printed on good 
paper with self mvers. 

ThU iHXik Is sold only by the Publishers at 25c the 
copy. Mall roupon below for your copy of the UaDiO- 
CUATT INDEX 

Briefly outlined below appear x only a partial 

Contents of the Imok 


amplifiers— 

ANTENNA SYSTEMS— 
CABINETS— 

CIRCUITS— 

CODE- 

COILS AND TUNING- 
COMPONENTS— 
COOPERATIVE LABORA- 
TORY — 

detectors and 

RECTIFIERS— 
EDUCATION- 
INTERFERENCE AND 

hum elimination— 

KINKS— 

MANUFACTURING- 
METERS AND testing 
EQUIPMENT- 
MISCELLANEOUS— 
MOTION PICTURE 

-R O R-IM N G-^AN O 

PROJECTION- 
MUSICAL 1NSTRU 
MENTS— 
NEUTRALIZING— 
NOVELTIES— 


PATENTS— 

PHONOGRAPH REPRO¬ 
DUCTION AND RE¬ 
CORDING- 

POWER SUPPLY AND 
BATTERIES— 
RECEPTION- 
REMOTE CONTROL- 
SELLING AND MONEY 

making servicing- 
set CONSTRUCTION- 
SPEAKERS AND REPRO¬ 
DUCERS— 
television- 
tone and volume 

CONTROL- 

TOOLS- 

transformers— 

TRANSMISSION — 

than smu t e rs— _ 

TUBES— 

LIST OF BROADCAST. 
SHORTWAVE AND 
TELEVISION S T A - 
TIONS— 


BOOK REVIEW 

fCon^tnucrf from page 55) 
i8 jriven to the rectification of small and larKe 
sienala : a very complete chapter on reRonera- 
tion is included; also, a much needed chapter on 
input and output admittances of vacuum tubes. 

Every chapter is clear—a.'< clear as only an 
instructor can make it. It is mathematical, in¬ 
structive. and well worth reading. 

ELECTRONICS, by R. G. Hudson. Pub¬ 
lished by John Wiley & Sons. Inc., New 
York. N. Y. Si/.e 5%x8% ins., 135 PRS.. 15 
illustrations, cloth. Price, $2.00. 

•It is quite probable that the advancement of 
science durinR the next quarter-century will re¬ 
late more definitely to electronics than to any 
other subject. Each step in progress may bo 
expected to suggest practical applications of 
electronic theory which will give man increas¬ 
ing control of the forces of nature. 

•This book is written for the render who may 
vvish to know something about what is going on 
and who has not heretofore given the matter 
much attention.” 

The above quotation is from the author's 
Preface. •Electronics." a non-mathematical 
treatise, is invaluable. 



rODAY'- 

as alvraus- 

BEST 



ABSOLUTELY NOTHING WHICH HAS APPEARED 
IN RADIO-GRAFT HAS BEEN OMITTED FROM 
THIS VALUABLE COMPILATION 


Clip and Mail Coupun Today' 


Publishers of Il.vDIO-CHAFT. UC-733 

Park Place. New York, N. Y. 

Enclosed j^ou will find my remittance of 2r*c (ctieck. 
stamps or money i»rder arcepteill for whirh you arc 
to bend me. poAtago prepaid, one ropy of llie 

kadio-cu.vft index. 


I .V Idn-ii 

I 


City 


i State . 

I THIS BOOK 
I BOUGIiT ON 


CANNOT BE _ 

_ THE NEWS- 

stand — ONLY DIRECT 
I FROM THE PUBLISHERS THE COPY 
i - 


MICROPHONES 

By E. E, Griffin. Chief Engineer 
Universal Microphone Company 

One of the irritating topics in sound trans 
mission that frequently bobs up to trouble tech 
nical men has been the confusion as to the re 
sistance of microphones and microphone buttons. 

Yet the explanations are not complicated. 

In some cases the D.C. resistance is practically I 
the same as the A.C. impedance, while in others 
it is entirely different. 

Take the case of a microphone button in t 
aeries with a volt dry cell. Considering the 1 

D.C. resistance of the microphone a.s 200 ohms, 
we will have a current of milHamperes flow¬ 
ing in this circuit. 

This value of 200 ohms D.C. resistance »» also 
its approximate A.C. resistance or impedance. 
The alternating current impedance of a carlwn 
microphone is not always its apparent talking 
resistance* but rather the ratio of the power 
absorbed by it to the square of the current 
flowing through it. 

The general assumption is that A.C. resistance 
of a carbon microphone is about 80% of its ap¬ 
parent talking resistance. 

In the case of a two button microphone, an 
entirely different condition takes place. We have 
one source of current, a single dry cell, and the 
two buttons of the microphone are in parallel. 
Thus the microphone presents u parallel circuit, 
each leg of which being 200 ohms the total over¬ 
all resistjince is 100 ohms, and thus with 1 V4 
volts of battery in the circuit a total Current of 
15 mils will flow. 

Its actual D.C. resistance, ns far ns battery 
supply is concerned, will be 100 ohms. Its A.C. [ 
immdn nre. ho wever, as co ngggted to the Pri- ; 
mary of the microphone transformer is entirely 
different since the two buttons in relation to the 
transformer are connected in scries, thus pre 
senting some 360 to 400 ohms A.C. impedance. | 

In regard to the transformer, the microphone j 
is now considered an acou.stically driven A.C. , 
generator, with an impedance of approximately j 
400 ohms, and thus the transformer in order to 
efficiently match this value must have a primary j 
winding of approximately 400 ohms effective ; 
impedance and must be provided with a center j 
tap to take care of the microphone’s D,C. excit¬ 
ing current. 

This condition is adequately taken care of in 1 
the Universal No. 1089, 0089 and 1152 trans¬ 
formers and for the single button microphone a 
number 0075. j 

Each of these transformers has an extremely j 
low D. C. resistance, with comparatively high 
A.C. Impedance, which insures flat frequency 
characteristics from well below 30 cycles to well 
over 12.000 cycles. 



YOU NEED THIS CATALOG 
• SEND FOR IT TODAY ' 


ALLIED RADIO CORP. 

BIS W» •lacksofi, Cbicago 

Please send me FREE the new WORLD’S 
FAIR Issue of your Dealers' Radio Catalog, 


Name.. 


Address.. 

City.. 


State.. 


Allied’fRacllo 


THE NEW 

SHALLCROSS 

A.C. UTILITY METER 

No. 68S 

CAPACITY 

.0005 Mfd. to 10 Mfd. 

INDUCTANCE 

.5 Henry« to 10.000 
Henrys 

RESISTANCE 

25 ohmi to 5 meflolimJ. 
A.C. vollago ranges 
O-I0-I25-5O0-I000 
1000 ohms p«r volt. 

This instrument is very easy to bu\\d. 
The important parts required are a 1-milli- 
amuere A.C. (rectifier type) meter and the 
SHALLCROSS Resistor Kit No. 685 with 

mete^^^ca stamps for Bulletin 685 -P 

(le:icribbig this useful lest InstrumenL _ _ 

I ^jaltrtss 

electrical specialties 

A.VK<^»US . 

^^Collmgdnle.Pa*'" 



BIG BUYS 

# R.C.A. Universal AC-DC receiver com¬ 
plete with 4 tubes . . . .. $10.95 

^ R.C.A. Lie., Super-het.. Universal AC- 

DC receiver with 5 tubes ... 13.95 

H Standard Universal AC-DC receiver with 

4 tubes .. . . .. 9.45 

Free Booklet, Short Wave Sets, Kits, etc. 

Fanning Radio Labs 

ST7*87th St* _ Brooklyn, W> Y* 


A GIVE AVv'AY 

It has long been said that he who buys in 
quantity is able to take advantage of the liberal 
discounts usually given to those fortunate enough 
to have the cash to buy in quantities. 

The Arco Tube Company is giving away a 
tube tester for every $50.00 purchase of their 
tulles. This tube tester was described in the 
April, 1933. issue of this magazine, and may be 
i referred to for more complete information. 




SIrURE 

MICRdAHONES 


SnilRC BROTHERS COMPANy 

A\Af>ufn<lur«r«-e«p«M»rs 

S.N.SNUfte.t^ 

337 WEST MADISON ST. CHICAGO* ILLINOIS 
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]^ili<>€aft FHEE 


imOKLET 

^iEiniCE 


READERS' BUREAU 

On this page are listed manufacturers' catalogs 
and booklets, chosen because they are of in¬ 
terest to readers of RADIO-CRAFT. You can 
obtain copies FR£E by using the coupon below. 


5. Clakostat Control Hanobook. a lame 
32-paKe book containinj? detailed specifications 
of volume controls, attenuators, constant-im. 
pedanee controls, phonoi^rapb pickup faders. tone 
controls, line ballasts, rheostats, potentiometers 
and fixed resistors of various kinds, toKether 
with valuable circuit-design data. Contains many 
diagrams and charts and a guide of replace¬ 
ment volume and tone controls for many com¬ 
mercial receivers. C'larosiat Manufucturina Co?«- 
puny, In€. 

6. Me^asurinc Resistance! by tjir Deflection 
Method. The conventional method for the meas- 

resistance involves the use of the 
Wheatstone bridge, a costly piece of apparsitus. 
However, there are other methods which provide 
a fair degree of accuracy, enough for ail prac¬ 
tical purposes. The least expensive is the de¬ 
flection method, which makes use of popularly 
priced milliammeters and fi.ved resistors. This 
bulletin describes the method completely, and 
should be very useful to Service Men and ex- 
pem^nters with limited meter equipment. 
b hat (cross Manufaciurinff Compajiy, 

11. Supreme Instruments. Contains lengthy 
descriptions of the Supreme service instruments, 
including the AAAI Diagnometer. which is five 
instruments in one. the model 90 analyzer, the 
model 40 tube tester and the models 60 and 70 
oscillators. Interesting to the Service Man be¬ 
cause it tells how his work is facilitated by 
ingeniously-designed test equipment that indi¬ 
cates the condition of an entire set in a few 
minutes. New test apparatus to take care of 
the new tubes is also described. Supreme In¬ 
strument C0rporatio7i. 

19. A Baptism of Fire. Centra lab fixed re¬ 
sistors are made by forcing a carefully calibrate<l 
resistance material through a plastic ceramic 
material, and then baking both under terrific 
heat. This booklet describes the manufacturing 
Process in detail, and lists the advantages 
claimed for fixed resistors of this type. It is 
interestingly written and illustrated, and makes 
good reading. Central Radio Laboratories, Inc. 

21, Readrite Radio Instruments. This six¬ 
teen-page pamphlet contains some valuable hints 
on the testing of electrolytic condensers, as well 
as descriptions of the full line of popular-priced 
Readrite instruments. Worth having. Readrite 
Meter Works. 


81. I. It. C. Resistor Catalog. This sixteen, 
prige catalog describes a very complete line of 
Iixed resistors for radio purposes. It includes J 
full performance characteristics, so that a Serv- ! 
ice Man or an experimenter with a particular I 
requnvment in mind can select exactly the right I 
unit for his purpose. A section in the back 

contains valuable data on the conversion of 1 
milliammeters into ohm meters and voltmeters I 
and on the extension of voltmeter and ammeter ' 
ranges. This catalog is well worth saving. , 
Intvr^iatufnal Resistance Company. 


I HUM ELIMINATION* 

I Because of cost requirements, lack of chassis 
.Hpace, and plate supply voltage limitations, the 
filter system for the power supply in compact 
, iransformeriess a-c and d-c receivers must be 
small. As a result, Iroublcsome hum is often 
encountered in these sets. However, a careful 
study of the receivei- circuit and the anange- 
ment of the chassis components will nearly al¬ 
ways reveal a remedy for excessive hum. 


94. ElecTrAD Products. The newest and 
latest catalog of Electrad products contains 
twelve pages and lists many types of fixed and 
variaWc resistors and five different kinds of 
amplifiers_^ for public address purposes. The 
popular I ruyolt resistors have been improved 
l>y the addition of insulating shields and heat 
radiating covers, and a number of new sizes have 
been added to the line. The catalog also con¬ 
tains some valuable data on the application of 
resistors to railio receivers, transmitters, ampli, 
hers and sound systems, and suggestions on how 
to compute the value of resistors. A handy ard 
useful catalog. Electrad. Inc. 

FiLTERIZEK AND CONDENSERS. The 
Jobe Deutschmann company is now catering to 
t^he Service Man with an extensive line of filter 
by-pass and line condensers and radio noise 
eliminators. Their latest catalog, describing the 
complete line, has just come off the press. A 
full page IS given to the new “F71terizer'* noise 
eliminating antenna system, an item of par¬ 
ticular interest to Service Men because of the 
money-making opportunities it offers. Tobc 
Ocutseh mann Corporation. 


76. The Co ast-to-Coast ’'Broadcast.” The 
Broadcast” is the Spring-Summer 1933 edition 
^ 190-page mail order catalog that is a veri¬ 
table encyclopedia. Its listings are very varied, 
and run from soldering lugs to complete 100- 
^ .1 address amplifiers. Every article is 

well illustrated ami described for the benefit of 
radio dealers and Service Men. for whom the 
volume is specifically intended. Coast-to-Coast 
Radio Corporation, 


97. Ar«> Tube Bulletin. A descriptive 
folder giving full technical characteristics on the 
complete line of Arco radio receiving and trans¬ 
mitting tubes, photo-electric cells, television 
lamps, hot and cold cathode tubes, cathode ray 
tubes rectifiers and charger bulbs. This can be 
Posted for easy reference. Arco Tube Company. 

98. How TO Use Noise Reductno Antenna 
System ON Broadcast Waves and Short Waves 
js the title of the jatest booklet on this important 
subject. In addition to covering the theory, the 
practical application of the various noise-reduc¬ 
ing systems available for broadcast and short 
wave use. is described also, Lynch Mfg. Co. 

99. Amperite Chart. Service Men will find 
this chart very valuable, as it shows the correct 
Amperite line voltage regulator to use with any 
of several hundred <lifferent bro<idcast receivers. 
An accompanying pamphlet explains how over- 
Imided comlensers and resistors may be the cause 
of crackling noises and poor reception. Amperite 
Corporation. 


100. Wholesale Radio Service Catalog. The 
new Spring 193.3 Wholesale Radio catalog con¬ 
tains 162 pages, and is probably the largest 
mail order catalog of its kind in print. It is ex 
ceptionally complete, and includes everything 
from soldering lugs to all-wave receivers. It is 
of value to desilers. Service Men and experi¬ 
menters for reference and onlering purposes. 
U holesale Radio Service Co. Inc. 
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76-?8 Park Place, New York, N. Y. | 

Please send me free of charge the fol- | 
lowing booklets indicated by numbers i 
in the published list above: • 

I 

No . 


Name 


Addreea 


..State.. 


City . 

(Please check the following] 

I am 

(1) □ Service Man (2) □ Experimenter 
(3) □ Dealer (4) □ Jobber 

(5) □ Radio Engineer 
(6) OTLiceneed Amateur 
(7) □ Professional or Amateur Set 
Builder 

Thii coupon will not b« honored unless you 
check off your cUilifIcAtion above. 


101. Western Electric Tubes, a want long- 
reJt among amateurs in radio telephony is filled 
by a catalogue ji«t issue<I by the Western Elec 
tne Company, The catalogue covers tjrpes of 
vacuum tubes produced by this manufacturer for 
use only by iicense<l amateurs in radio telephone 
transmitting equipments. In all. 27 tubes are 
described, running from the smallest or so-called 
peanut tube to the 276A. which has a maxi- 
mum plate dissipation of lOO watts. Western 
rJech tc Co. 


102. Amrihcas Oldf^st Radio School. This 
attractive 16-page catalog describes the various 
course of instruction availalde at the RCA In¬ 
stitutes. New York. Training is given in the 
following subjects : radio broatlcasting. railio op¬ 
erating. rnilio servicing, and sound ami public 
aildress work. RCA institutes, ine. 


10,3. MtLF.s Public Animr^s Systems. A con¬ 
cise 8-page catalog listing microphones, loud 
speakers, power units, amplifiers, transformers 
and incidental accessories. Miles Reproducer Co 
Jttc. 




Stanparpized Service Units. 
This folder describes a ctimplete series of starul- 
ardizid service units, consisting of an anulvzer 
tube checker, oscillator, volt ohm meter ami ca-^ 
pacity met«-r. The units are of uniform size 
and may be combined in single cases of various 
seizes, depending on the requirements of the 
Service Man. Weston Electrical Instrument 


Sources of Hum 

The principal sources of hum in small receiv- 
I ers arc: 

1. The power supply system, in general, is the 
I most common source of hum. The necessity 
I of using low-cap.'icity condenses ami small 

filter chokes may result in ripple voltage 
high enough to cau-se audible hum. 

2. The speaker-field coil is also a common source 
of hum. Ripple voltages in the speaker-field 
power supply are induced in the voice coil, 
c.iusing objectionable hum. 

3. The pick-up of stray electro-static or electixi- 
magnetic fields is another source of hum. 

The lectifier tube is sometimes the source of 
modul.ition hum. The signal voltage entering 
the set over the power line may be mo<lu- 
lated with the rectified a-c output from the 
rectifier, and then re-radiatetl, causing hum 
in the set. 

h. The filaments or heaters of the tubes may. 
under certain circuit conditions, occasion a 
small amount of hum due to the effects of 
the electro-magnetic fields produced by the 
a-c filament or heater supply. 

6. In heater-cathode types of tubes, leakage be¬ 
tween the heater and cathode, due to the high 
a-c potential difference between them, may 
sometimes cause hum. 

The first two souices of hum mentioned are 
undoubtedly the most common and the most 
troublesome. A small amount of hum in small 
transformerless receivers due to these sources 
must be tolerated in order to obtain a small 
si^ anti low-cost receiver. 

Locaiion of Hum Sources 
The firet step in the elimination of hum is 
naturally the location of its source. By short¬ 
ing first the input and then the output of each 
stage successively, hum originating in any one 
stage can be isolated. If hum persists after the 
input to the last audio stage has been shorted 
the -source of trouble probably lies in the power- 
supply system. To determine if hum is due to 
ripple voltage in the speaker field, short the 
output transformer or the speaker voice-coil 
and note the results. Any hum which continues 
IS due to ripple voltages in the speaker field. 

Hum Elimination 

HUM due to power SUPPLY 
There are a number of steps to be tried in the 
elimination of hum originating in the power- 
supply system. 

1- In many cases, balancing both sides of the 
line to the chassis through contlensei's will 
materially reduce hum. The capacity of 
these condensers should be about 0.1 uf. 

2. The use of each half of the 25Z5 to supply 
a separate load circuit will usually achieve a 
re<luction in hum. The speaker field can be 
supplied from one plate and its cathode, and 
the Plate voltage for the tubes can be sup- 
plie^I from the other plate and its cathiKle. 

In a few cases it may be fouml that this ar¬ 
rangement. due to other circuit conditions, 
causes hum. In such cases, the plates and 
cathoiles of the 257.6 should be operated in 
paral lei. 

3. In circuits which employ separate loads for 
the two halves of the 25Z5. an increase in 
the Capacity of the condenser by-passing the 
speaker fieUl may reduce hum. Of course, in 
sets using both plates and cathotles of the 
25Z5 in parallel, the filter condenser and the 
conilenser by-passing the speaker field are 
the same. 

4. Terhaps the most effective, but also the meet 
expensive, method of reducing hum due to 
the power supply is to increase the capacity 
of the filter condenser. The maximum per- 
missil.le size and cost of the condenser must 
be taken into consideration when this is 
done. However, increasing the capacity of 
the filter condenser has the further advan¬ 
tage that an improvement in the regulation 
of the power supply will result. 
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r>. It is sometimes possible to eliminate hum by 
introducin^r into some circuit an a-c voltaRe 
of equal value and opposite phase to the 
ripple voltage. 

HUM DUE TO SPEAKER-FIELD SUPPLY 
An adjustment of the hum-reducing coil on 
the loud speaker will usually result in a reduc¬ 
tion of the hum to a satisfactory value. The 
er of turns on the hum-re<lucing coil should 
•proximately one-half the number of turns 
le voice coil. The resistance of the hum- 


HUM DUE TO RE-RADIATION FROM REC¬ 
TIFIER TUBE 

Modulation hum in small universal acts fi-e- 
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(While every precaution is taken to insure accu¬ 
racy, we cannot guarantee against the possibility 
of an occasional change or omission in the prepa¬ 
ration of this index.) 


lere the signal voltage is modulated with the 
rectified a-c hum-voltage, and then, either re- 
ra»liated to the antenna, or to other circuits in 
the receiver. 

.A 0.05 to 0.25 uf. condenser across the power 
line will usually remedy this difficulty. 

HUM DUE TO stray FIELDS 
The pick-up by radio-, intermediate-, or audio¬ 
frequency circuits of stray electro-magnetic or 
electro-static fields may cause objectionable hum 
n the set. There are two steps to be trie<l in 
the elimination of this hum. 

1. Hum originating in any stage usually can 
be effectively removed by the use ol a filter 
in the grid, screen, or plate circuit of the 
stage, or stages, at fault. This filter should 
consist of a re.s{stance of 10.000 to 250,000 
ohms and a condenser of 0.05 to O.l uf. 
Naturally, it will be desirable to use the low¬ 
est value of resistance and capacity neces¬ 
sary to accomplish the desired results. 

2. A re-arrangement of the chassis parts may 
.'tumeiimc.s be necessary to eliminate hum 
caused by stray fields. Parts and circuits 
carrying a-c voltages should be separated as 
far as possible from parts and cii'cuits car- 
lying signal voltages. Stray fields from the 
rectifier tube and filter choke will be jiicked 
up by the detector or audio-frequency tubes 
unless they arc properly placed and sepa¬ 
rated. Any audio-frequency transformers 
should be kept away from a-c fields. 

HUM DUE TO FILAMENTS OR HEATERS 
The a-c fields surrounding the filaments or 
cathodes may sometimes cause hum due to their 
Control effect on plate current. In sets where 
the heaters or filaments are operated in series. 
;i leari angement of the heater setjuence may re¬ 
duce hum. The hoater.s of the more critical 
tubes should be nearest the side of the line to 
which the negative plate-supply is connected. 
Usually the second detector- is the most critical, 
then the mi.\er (first detector), then the output 
tube. Their heatei*s should be arrangetl in that 
order with respect to the negative side of the 
line. The heater of the rectifier should be next 
to the ballast resistor which i.-; connected to the 
high side of the line. 

In sets employing a voltage-doubler arrange¬ 
ment. the heaters of the most critical tube.4 
should be connected to the side of the line ter¬ 
minating between the condensers of the doubler. 
Also, if the speaker field is used as a filter choke 
it should be placed in the negative side at the 
“B" supply to reduce the potential difference 
between the cathodes and heaters. 

HUM DUE TO HEATER-CATHODE LEAKAGE 
The severe conditions imposcil upon tubes op¬ 
erated with their heaters in series across the 
line sometimes causes hum. The relatively high 
potential applied between the hcjitcrs and the 
cathodes may cause leakage currents of sufii- 
cient magnitude to cause trouble. To eliminate 
hum due to these causes, the following steps 
should be taken. 

1. The heaters of the tubes which are most 
critical to hum should be placed next to the 
negative side of the line. Trying various 
arrangements of the series heater connec¬ 
tion will result in a combination having min¬ 
imum hum, 

2. If a rearrangement of the heater series fails 
to give satisfactoiy results, it may be neces¬ 
sary to enlarge the by-pass condensers around 
the self-biasing resistoi-s. Capacities up to 
5 uf. are desirable in the detector und last 
audio stage. Usually, low-cost low-voltagc 
condensers can be used. 

In spite of the severe operating conditions im¬ 
posed upon the tubes, troubles due to heater 
cathode leakage are being steadily decreased by 
improvements in the tubes themselves. 
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The Tibrary Series rovers arruroiely 

every brunrh ot Rudio-unti thorouyhly, too 


Presented on this paf^e are the new books of 
the RADIO-CRAFT LIBRARY-the mosr com- 
p.Icte and authentic set of volumes treating indi¬ 
vidually. important divisions of radio. Each book 
has been designed to give radio men the oppor¬ 
tunity to specialize tn one or more of the popular 
branches of the industry. The material contained 


m these books will increase yOur knowledge; you 
wiii find them a real help in your work and they 
will contribute to your money earning capacity. 

*^*^*^ ”*’**^* ^Uf'hg your spare time at home. 

The authors of these books are well-known to 
everybody. Each one is an espert radio man: 
an authority on the sub)e‘a—each is thoroughly 


familiar with ihe field which he represencs. 

This IS perhaps flu* first real opportunity thit 
you have ever l.ad fo build a radio library of 
books that are authentic, right-up-to-the-minutc 
and written so that they are easily digested and 
hooks^ understood. Mail coupon below for your 
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Book No. I 

Radio Set 
Analyzers 

And Homt To Us« Them 

With Full Instructions and De¬ 
scriptions of Set Analyzers, 
Tube Checkers, Oscillators. Etc. 

Oy L. VAN OER MEL 

This bonk czplaln.s ihorouKhly 
the opera I Ion of set analyzers, 
tulie checkers, oscillators and 
other te.stini: equipment. For 
erery radio man this book is ex- 
ireniely helpful. It covers every 
phase of testlni: and klTes v-ou 
valuable short cuts; completely 
illustrated with photographs and 
diagrams to facilitate the use of 
modem testers. Recently reprinted. 
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Book No. 2 

Modern Vacuum 
Tubes 

And How They Work 

With complete Technical Data on 
All Standard and Many Special 
Tubes 

By ROBERT HERT20ERG 

XIODERX V,f\CUU.M TfJlES 
desi rilM-.s the fundamental elec¬ 
tron thtmry which is the basis of 
all varuutn tube operation, and 
Koes progre^.sively from the Rlm- 
nlem two-elrinont tubes right up 
to the latest pentodes ;,nd thvra- 
tron-i. It is written in clear, 
simple language and Is devoid of 
the rnaihematles which Is usually 
so confusing. Valuable reference 
charts and characteristic curves 
of standard and special tubes are 
to i« founfi. also diagrams of 
sockets and pin lonncctlons. 


I Book No. 4 

Modern Radio 
Hook-Ups 

The Best Radio Circuits 

A Complete Compendium of the 
Most Important Experimental 
and Custombuilt Receivers 

By R. 0. WASHBURNE 

It is fascinating to the experi¬ 
menter, or even to the uPlo-date 
Service Man, to take a (ornmercial 
Bel and to change it into one us¬ 
ing a famous hookup that is not 
found in any manufactured set. 
Many evceflent circuits have nev¬ 
er been commercialized, hut 11m- 
Hod only lo hnmc .set buildiT'i 
Thousands of these popular cir¬ 
cuits have been requested from 
time lo time, ami in this book 
we have included over 150 cir¬ 
cuits. which include the famous 
reridyne, Ca.sh-Box A.C.-D.C 
Set and others. 










Booh No. 3 

The Superheterodyne 
Book 

All About Superheterodynes 

How They Work. How to Build 
and How to Service Them 

By CLYDE FITCH 

There is no more fascinating n 
subji'^ in the large array of radio 
circuits than the famous super- 
hetermlync circuit. Whether you 
are a Service Man or experiment¬ 
er, nrst-haml knowlctlire about the 
• onstructlon of superheterodyne re- 
-'eivers is very Important.. The 
ijook on Superheterodynes gives 
underlying principles of their con¬ 
struction. right from the very first 
set made. 


Book No. 5 

How to Become a 
Radio Service Man 

How to Get St.irted .-jnd How to 
M.ike Money in Ri-^dJo Servicing 

By LOUIS MARTIN 

The amhliion of many men In 
radio tmiay is to become a first - 
grade Service .\!*n. It Is not as 
difilcult as one might believe, hut 
it cannot be done in a few sliort 
nionths. Following very carefully 
the advice of Mr. Martin, who 
has dc.-^lt with the problems of 
tltoii.^iinds of Service Men. thl.-s 
book deals very ciirefully with the 
c-i-icntlal stage.s in the prepara¬ 
tion for qualifying as a Service 
Man. 


Book No. 7 

Radio Kinks and 
Wrinkles 

For Service Men and Experi¬ 
menters 

A Complete Compendium on the 
Latest Radio Short-Cuts and 
Money-Savers 

By C. W. PALMER 

It often becomes necessary for 
experimenters and Service Men to 
Call upon (heir memory for some 
short cut or radio wrinkle that 
'VIIt .solve a problem quickly In 
business, "short tuts" mean time 
and money savetl, and to the Serv¬ 
ice Man "lime saved’* means 
money earned. 


I Book No. C 

Bringing Electric Sets 
Up to Date 

With Pentodes, Multi-Mus. Dy¬ 
namic Speakers — Complete In¬ 
formation How lo Modernize 
A. C. D. C. .ind Battery Oper¬ 
ated Receivers 

By CLIFFORD E. DENTON 

In thill country there arc over 
ten million electrically operated 
receivers that could be mo«rern- 
Izetl—by placing in them new type 
lubes, new siieakcr ciiuijiment and 
other modern itnprovemeuts. This 
bu.sincss of improving nid sets 
Can go to the experimenters and 
Service Men If they will quickly 
Jump into ail ion. 


Book NO. B 

Radio Questions 
and Answers 

A Selection of the Most Impor¬ 
tant of 5.000 Questions Submit¬ 
ted by Radio Men During the 
Course of One Year 

By R. D. WASHBURNE 

There have been collected a wide 
variety of quest Inns which have 
come Into nur -illtorial onicc.i dur¬ 
ing the past l«o years, anti only 
Iho.se whose answers would lienefit 
the majority of men engaged in 
riitllo have been incorporated In 
this amazing question and an¬ 
swer hook. A tremendously long 
list of topics is treated. 


Book No. 9 

Automobile Radio 
and Servicing 

A Complete Treatise on the Sub¬ 
ject Covering All Phases from 
Inslallmg to Servicing and 
Maintenance 

By LOUIS MARTIN 

Automobile radios aro up i,nd 
coming, and someone has tn serv¬ 
ice them properly. It thereforo 
behooves you to read this Inj- 
menseLv important nw book on 
tlic art of Automobile lladlo. Tlie 
book is concise, and full of illus¬ 
trations. photographs, diagrams 
and hookups. 

A few of the really interesting 
chapters; Introituction; Automo¬ 
tive Radio Installations; Complete 
Descriptions of ('ommerclal Auto¬ 
motive ncceivers; Servicing AUto- 
molive Receivers; The Ignition 
S.vsteni; Cencral Service Consider¬ 
ations; Effects of Temperature on 
I*owi»r Supply: Conclusion. 


Book No. 10 

Home Recording and 
All About It 

A Complete Treatise on Instan¬ 
taneous Recordings. Micro¬ 
phones, Recorders, Amplifiers 
Commercial Machines, Serv-^ 
■ting. etc. 

By GEORGE J. SALIBA 

If there is one subject that 
is fascinating to every radio 
mgn it Is tiiat of lioine lie- 
Wdtng. Of course, this volume 
IS not all on "Ilornc" recont- 
Ing. but the information con¬ 
tained therein is Important to 
commercial radio men. studio 
operators engineers and ot hen 
interested in this phase of ra¬ 
dio. 

The .irt of recording ar.tl re¬ 
producing brnaclc:i.st selections is 
becoming more imporlunl every 
day to radio men. exj>erimfni- 
ers ami Serviee Men. Fkjuip- 
ping dunce halls, auditoriums 

*** address systemi and 
brings many extra 
iioii.ir8 and often an excellent 
Income. 

Book No. H 

Point-to-Point Resist* 
ance Measurements 

The Modern Method of Servic¬ 
ing Radio Receivers 

By CLIFFORD E. DENTON 

Of the dillicult problems wfiich 
Service Men face totlay when 
repairing receivers, the greatest 
IS that of replacing proper re- 
vaLtira in aeti. ThU t»i.k h, 
rutne* svrfi more dtrfieult w|,c„ eh« v«lu. » 
of reauitorn are nnknoMn; and tnanu- 
Ineiurern of miinV otiindnrd m-Ih ,io not 
OHM thi, inforinafion on to .'q.rvle^- Men 
ill Hint n«Mr book radio men find che 
inrarniiiliOli needed lo quickly pJ.icc a 
*•* riorniiil nperntbiK condition. 
Ihm bi»k cut, in halt, the lime u,ui.Jly 
lequirod to udjurt th» nveraie la-t. 
Puineienl npnec hn, been deioiett (o the 
cremeatiiry rroblentii ntid I ha theory of 
eiMtricity it i, iipp||*d lo rt-niarance 
meaaiirenirnta m. that the Service .Mnn 
wiM linvok comnrehrnaivti idra aa to how 
lo ovrrc«iiiie I hi, Droblem. 

Below you will find a PnrtLil li,t of the 
cont^i-nin wiiich uUi :,piH*ur in tin, new 

I 'VTRODUCTION. .\dvnTil;.»ca of Ra 

ei-tnnrn Meamirrmenl Method of ^v- 
irlne for Ktkdio Work; Bnaic I'rinciplei** 
Meihml, of ifcirinnee .Mciienrcmcnt; 
Refliator, in i<:idto Jicaetver, and .\ni- 
nil here; i*oint-to-Point f(«-*ii>tnnre 
Mivimirementa in Typical Itadio Sat 
Ii,in>: Ohmmeitr; Rreiatanee M«>nctire- 
inon'.a urine Modern Tciiirr; Routine 
Tentinc wh-re Cirenit DiuKrein b Avmil- 
nble and where Riitiatuiiceii are Known; 
Routine TeatinC «here Circuit Dinamm 
ir Not Avnilnble ntid where Reoiatancea 
lire Unknown: Hm Relation of Voliasn 
TeetinC Methixia to Rrrirtanre Meaaure- 
ment: APPENDIX. Hvaintancc Chart,, 
etc. 




ALL BOOKS kirn unnAHV arc all strictly up-to-date and wrlllen by men who 

T and Cfintuin on an average of 50 to 

UNlFORlM ! I ^ 1 primcl on tine book papi-r ;ind no expense ha.s bci ii spared to make it 

an ou(vi.i04litig value. li»r its editorial contents as well as irom the nieciianical sluudiiulnt. 


Clip Coupon and Mail Today! 


GERNSBACK publications. INC., 96-98 Park Place. New York, N, Y. 

I have circlefi below the numbers of books in the RADIO-CRAFT LlRRAUT, which you 
arc to send me. and have deducted 2(l% for ordering five (51 books or more I have included 
my remittance in full, at the price of 50c each, when less than five books are ordered. 


The amount of my remittance Is.-. 
Circle numbers wanted: i 


(Stamps, cheeks or money orders accepted. I 
I T 8 9 10 11 


Address 


City 


Stale 


RC-7-33 


Big Discount 
to You 

In oriler «« meke it po..islliie for everyone to btiy these hooks, 
the ttrty (,»0I pent price has been made uniform for all vol¬ 
ume’' You can buy these books separutel.v, but you should 
take advantage of our sbceial otter: 

When Five (5) Books or More Are 
Ordered 

Deduct XO% from Your Remittance 

.«?jmply fill* in the coupon at left, and mail it to us together 
'Will your remittance. Giiecks, stmiips or money orders 
acceptcil. 
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BOYS! THROW YOUR VOICE 

i A ^ trua^ under the bed or 
anywhere* I^ts of fun fooling 
teacher, policeman or friends. 

THE VENTRILO 

a little instrument, fits in the 
mouth out of sight, used with 
above for Bird Calls, eto. Anyone can use it. 

Never fails. A. 16-page course on Vcn» 
triloquism and the Ventrilo. All for 10c postpaid. 




BOY AMATEUR ELECTRICIAN 10c 



electricity fully told to Blmple 
odcistand. Scores of plans and 


The HOW and WHY of el . 

language that any boy ctan undcistanc. „ - 

Instructions for malLlng—dry batteries, dynamos, electrlO 
motors, telegraph apparatus; tclophones. electric llgbtsi 
electric door bells, alarms, electric engine, rheostat, mall 
t>ox idarm, electro-magncts, automatic incandescent flasnl 
_ eleetrio •borkiai wirelca# UleKT.pb 

induction coil, *ro lubt, oun»nt roTcr»er» etc.^ etc. ielu all 
about eloetrio wiri&i.rUtio eleetricitf, msKnet* .nd piaanetiiai 
conductora and inJulAtofaiBlectroataUn induction, olcctropcopoj 
clectropborua* oondetiKra* Leyd«o jar. dynamio electricity^ 
(he ToUaio cell, cleetrotneeocut elecUoIyste* eleeUo-pUlini. 
BlectrotTPiat. hov to baild e radio Tot a ate, 04 

puce. 100 illurtratlone. 10c. paetpeld. JOHNSOfl SMITH a CO. . Papa. 9 4 6,Rnaloe. Win. 


BIG ENTERTAINER 

180 Jokes and Biddles. 34 
Magio Trieks.54 Parlor Games. 
73 Toasts. 15 Tricks with Caxds. 
50 Money-rnaking Secrets. 10 
Funny K^tdinga. 3 Monologues, 
4 Fairy Tales. 2l Puzzles and 

_ _ _ Problems, 6 Gomio Recitations. 

tjut-outa forX^heckers and Chess, Dominoes, Fox and Geese, 9 Men 
Morris, Spanish Prison ^zzle. Game of Anagrams, etc. All for 15c postpaid. 




Fighting Roosters 

With Tery little praotioe 
you can steka tbM* aainiatur. 
IDo<l.li o| OeiM EooaUfe 
iBiiute in tb. taoet Uf.4ak« 

inaDO.r (h. erolutioba of • 

riEflCC COCK.riQHT. 
Eodloa* eauMioeiit. Well 
oiade, erhb real faatbere. Fal# 
tOOb 3 pro. aSc. poet»«ld. 


GOOD LUCK RIHQ 

y.ry ttrikia^ qnetnl and 
inoeotMoa. Bll..t GeUb: 



PLAY PIANO 

INONEHOUR 

^ With thU VAMPINO 
BOARD. No teacher needed. 
Surprialaclraimpl.. Plaoetbe 
Veapinc Board uprlcbt OTar 
tba ptaaa keyat and Tnms 
•w.y to thoutande of aoaa.. 
baUnda, wait.... tot trota, ru 
time* aia. No knoerUdf. al 
n»u.i« r«qulr<*d. A/Ur oauM • 
Bj, flafhlne «me time., the Board W U 
!<!»«>•"•*»<* ’rith entiral/. 
laak.OnIjf ase pad.) pri««A aSo Pootve^ 


_ Jn.Vr“iaUbj 

akuU end aroeebanea d*.iia< 
Iwo brUliaeti flachini 
eparkla out of tb 
hriaf lood loak. 


BLANK CAjCTRIDG^PISTOL IftADicT'RECUViNG SET 

^^(actioie <U7n<i»*( Burplorp, iVompa A 4M0» PflCCS 




WelTmedc and cfTwirre; 

CDOdelled OQ lau»t tygM 

of Raaol W, nppaarancd 
atone f» «iM)U«b (o aeard 
• buTfiar. When loaded 
it may be aa eflactive ad 
a real rarolear without - 

BuS Cartrldcea , 

where. Prica 50c, auoarl^ 

Cartrld«aa. BOc per tOO. NoUter ttJow^oy t 
Blank CartridcoPietot.SQn. Shipped by Exore 


SILENT 



W LOOK WONDER 

INSTRUMElNiT 

- OrenUat thbf yot. Nine aep^td 
aniclaa in on*- Krerybody delnhud 
with it. Odd. Curioua and intereet^. 
■ of pleuure as well aa Tcry ueeful. 


« W idOil Cl W 7 --e ~ 

^ .. ie n doable Miwoacope for examinmc tba®* 


S Bnioy the aofi. 
earte, baaaball 
Camaat narkat ra* 
porta, iaict oewa* 
•to. Thia eopy. 
r I thtad book 
**E FFICIENT 
RADIO SETS" 
abowa bow to make 
~ ~ pod operate inaX. 

oanalae Radio Batai (be tnatariala 
purebaaed for a mere trifle. Alao uUa now to build a 
• borUwaTa Receiver for brincinx ia foreUn etalione, 
poUca calla ahipaat aea.aU. ONLY tSc. po etpald. 

DEFENDER 

Used by po¬ 
lice ofllcera, do- 
(ectives.sberins, 
night watch¬ 
men and others 
as a means of 
self-protection. 
Very effective. 
Easily fits the 
_ band, toe On- 

gers being grasped in the fow holes. Very 
useful in an emergency. Made of alumi¬ 
num they are very light, weighing 1^ 
than 2 ounces. Handy Pocket bIm 
always ready for Instant use* PRICE 
25c each, 2 for dSc ppstpald, Cataloo tOc. 



Electric Telegraph Set 15c 

Her# you ard boysl A private alactrio t«l^ 
graph sat of your own for 15ol Lots of fun 8*nd* 
ing mnsRaxas to your friend*. Get satal 
book them up as shown in tbs dixocUona. for 
two-way m«H.<iaRas for sanding and 
rncaivitig. No troubla at all to 
opar ate wi tb tb • sUn pi e i net ru ction* 
that accompany aiuih oet.,, 

Operatas on any standard 
dry battery obtainable every¬ 
where. With tbifl outfit you 
can learn Co transniit and 
receive mes-saFea by the 
Morse International Code. 

and in a very abort tim# A _ 

become an expert opei> 


•tor. Mountad on — 

bk*« in.MuriQX «t3incbi 
firat cl.M ooiutruetioa 
LSrousbouU oem^a* * 
with kay. aouodar, 
Rirngnat, miatature 
Waatara Uaioe 
btnok*. peaked ia 
• Boat box with 
foU illuetrat*d 
{netnietioBa— • 

all for 

ISC fwithout 
battery) post¬ 
paid. 



Add Ipe for M 
Mca book »ll 
•bout eUetririty 
written apeciaUx 
for boys. TelU how 
(o make betieriee. 
dynamoa. motora. ra* 
dioa. talecr.ph appS’ 
retua. telapbonea. 
lifhta. aleotrio bella. 
bLvibs. coil*, eleetrio en. 

glaea PRICE lOc pod. 


MIDGET BIBLE 


GREAT 
ICURIOBITY 
BaaUaatUibla 
in tba World. 

BiM ol a poat- 
ata atanp. 

200 Pafe*. 

Bald to bmi 
■ o^ look to 
(he owner. A 
lenolBe work 
ol art. Muat 

bt aaea to b* eppfeol----- 

•atliax them to friaads. oburob aequalnuncaai 
•la. PRICK It* aa«h, 3 tot 40*. 12 lot 
lOO for S7.90. Alao obtamabU la 
Leather Blndlnx, with «old adie*:- P'l** 
•••b, 3 tor tl.as, S4.SO eer dot. Matal- 
fylnt Glaaa lof uta with Mld^S Btbl* 15o 




ilat*j. Make food monaV 


SERPENT'S EGGS 

Box aeataisa 11 aiia. Whaa 
III with • matah. aaofa one 
CiBdually baUhaa UaaU isto • 
a&aka aavarai 
(a.i lose, which 
eurli Bad Iwlata 
about la a moit, 

llfodka flaBBDer .* --- 

Prtoa por box. (Oo peati.atd. 3 lor 25oi 




STAGE 

MONEY 


m 



WlthahuncD 
Of these bills; 

It Is easy fos 
each person 
of limited 
*meaoa to 
,a p p e a r 
proeperoua 
by Oashltig 
a roll of 
itbcse bins 

la t the 

_Iprop-ep 

timo and peeling ofl a genuine bill 
or two from the outside of the roJlJ 
the effect created will bo found to 
be all that can be 
postpaldt 40 BIIU 20c. 120 for SOc. 
or 53.5 0 thou tawd postp aid, 

TELITYOuFIIWN fort UN 

— Witk the Bid^of thia draam 
book aad fortune -teUer. 
The key .to, your, futur^ 
Wai you be l^ky w WT 

^ Suo««»o?uluibuaii^*er WUI 

• yoa be waalthyT Comploto 
K>Jf with dictionary ef dreama 
with deacriptionB and cor- 

-- rect interpretation#, with 

lucky aumbera. fortui^t*. 
dare, oraclee. dirinatioa. 
naliiuatry, eto. 

Price 10c p. pd. 

FORTUNE TELLING BYCAROS 

S4 p*xe book tella how. Oivee the mcaniac 
of aseb and •vary card* bow to deal aad lay 
them ou t. Ky drribinx axplained In aimple 
.lajacuBce. tOc poatpald< 



LEARN TO 
HYPNOTIZE 

Tbi* book talla how. Ex- 
plaina aU about Bypaotiami 
bow to hypDotiea, boW to 
(tfodoae Bleep, how to awaken 
a lubiaati how to bypootiia 
animala. hypnotiam dia* 
4BM 1 eU. Only 10c P-H* 


STAR TOY MAKER 

Oraataat boF*' book 
written. T*lta bow (omaka 
a Pinhole Camara, a Cano*, 
modal Railroad. 4 T*ta- 
^hooa. BoomaranS. Tala- 
graph Intlrumant. Bos 
Rita. Talki^ Maehiae-. 
Mlcroacop*. Blaetrle 
Motor. Electric Door Ball, 
Water Wbaal. P*^la Raft, a Pair of Ski*, 
a Do* Sled. Bird lIoaBa, Rabbit Yard, aUS. 
64 paxaa. 160 llluatratiopa. PRICE lOfl. 


BOY'S OWN TOYMAKER. A otw book. 

Talla bow to maka obeinical toy*, alaatrical 
toys, calraaie (oya^ mechaakal toys, paper 
tore, cardboard toyi. boau. trap*, ator 200 
illuatratione. Priaa 2So poatpald. 


FUN WITH MAGNETISM. 40 nmral aad 
oniaua axperunODti la MAGNETISM that 
you caa perform with the 

aid of an ordim-*' 

magxwtio chain,-- - 

epinnins needle; aail and 

_ ball cluatert maenctiq bih* 

lop. motor, tnacnatia billiard balli. maay other 
•tunU. Aleo l&tereatins ialormatioa about 
I odeetoae* ma<nctiaia. alecUio tyt ate* tOc, 
B^K ON BOATS. How to build rowian 
aaillax boata. Evcrytbhis pcrta in tnX to b^U 
•xplaiaed fa pUia tarma ao anyona cao uadcr- 
Stand* lUuatraled. tOe P.P4. 


5-minute harmonica COURSE, _ 
new eaey aelf'teachlac method. Txachca how 
to play, to U*e tba tonxue. iramoio. Iidly 
illaatrated . Pr tca 15a poatpald . 
fiiONgY MAKING SECRETS. Ootdaa oppor. 
tunitie* for everyone. 64 race copyrichtad 
ebo^ full of money-makmx idasi. rappee, 
formulae; arrinkleai trad* aecivta, ate. Buei- 
neaaaa that can b* atarted with litUa or no 
capital at homo in epra timai. 10c ooatpald. 




XKE 

Buddy 

HONB 


k Ryal TMaphona. Work* Indoors or Oitfdeorp 

Th-- ■- ■ ‘ '- 


A houcb tlua ia meraty a very cierer toy. it ia quita 
a* aarrleeabla for abort diatanca* as the moat elaborate 
Bpparatua made and it la much tena liable to cet out ol 
order or to ne«d adiuatment: in fact it not ^ ran- 
dared lo^fficiaoi UGlaMrGuchiF bUDdWd. No troublaaotnO 
battery, no iotrieata ‘■hook-up.’* Cao ba put (o 
ptaotJoal ur* from onS room to soother, up or down 
ataire, around oornarqj ato. The patented aound^ 
<hsca tranamit Oad receive the voieo perlaetiy. makm* 
it a really practieal tallcia* ulaphone. bet oon^ta 
of two phonee. tranamieeioa oord aod lull uutxuotMoS* 
Pries only 6So par aat poaMai^ 


CRYSTAL RADIO RECEIVER $1.00 

Say what you will about 
Electrical aod Battery Bern, a 
CRYSTAL Bct hua them aU 
beat for Blmi^clty and elear- 
nesa ol tone. There Is abso- 
lutcly no noise and no distor¬ 
tion—no batteries to buy—no 
tubes to wear out—no main¬ 
tenance expense whatsoever. 
Cost nothing to operate and 
will last Indefinitely. Bccei>- 
tlon 13 loud and clear. This' 

RaeaHer la suarantaad to work aqual 
(o the moat axpanaiva Cr/atai ^t you 
eaa bay* Uaa 4 raaatvias r^iua of 
evaf 35 milaa; or andar favorable aoa- 
diliona up to 100 xailaa. CoBaimcUd 
of tba finest mauriala (hroosbout, in- 
mm eludla* au pares nail iva aryetal* aaaur- 
pitirK efn^lMV only Bl.OO poalpaM. Or aomPieta 

•pis.'is" jf■" 

AIR PISTOLS 

Inal wbAI 
Piwaya wanted. A 

powerful hUh xra^ 

Air Pistol.abaped liks 

owiMbi. 

whara. Very powerful yet P*ri#ctly aaf# 
r« bSy* to^eadle. T-O rivlc^W* 

Bbot Piriol or 

fires iQOiboU in on* loadin*. Tb* 

Bhot Pistol ihoole Air all metal ^ 

ditiooto B.B. Shot. Wall made andd^^Ml n«W 1 

tSm en air rifle* ^hip^by ap cn 

PRICES: Sloale Shot P»*tol a a a SLM 
yOO-ShotRepeatirtg Pistol, eaa aSS.OO 


WONDERFUL X-RAY TUBE 

. _• A wonderful little inatni- 

ment producing optical 
illusions both surprising 
and atarUlng. With It 
you can see what is 
apparently the bones of 

K our flogere; the lead la a lead pencil, the 
iterlor opening in a pipe stem, and many 

I. Prl ■ 


otherslmllarUlualons. PrlcolOc^Sfor 2Sc 



Exploding Matches 

.Mor* foa thtn fitfatint with 
your wifa. They look fuat Ilk* 
ordinary matahea but explode 
mith a loud ban* whaa lit. 13 
Ibatahaa to a box. PRICE tOa 
par baa, 3 boxaa 25c, or 75o 
Mr dox. boBoa. Not giailable. 
Shipped by Rxpraaa only. 



IZB^ CARO tricks and ilaUhl of h^d- 
Contalna all tba latest nad beat card tricks 
a- performed by oelebtated ma«ieiaM, with 
azpoeiira ol card trick* used bv proleaajonal 
gambtera, Frlcw 25c postpaid. 



PERFORMING 

XOck/pd. SKELETON 



TM. 


A joiniad fl*nra of a 
■k-leton 14fai. m beixht. 
will dance to mueio and 
parform varioua cyr*' 
(ion* Md movamenta 
wbUa th« operator may 
'ba Boma distance from It 
PricalOc.3lor25coDd. 


btg~steam engine 

NEW POWERFUL MODEL JUST OUT 

Add 10c (or postage 
and packing 

Th* world** biggest vnlua in mbchanicol 
toy*. A great big Rt4eam •ngina. m«*«uring 7 
inchca in height by 2H Inchea in diametar (7>^ 
inch** in circumlar*nc*> for ONLY 25 cent*. 
You should neo It run. too. It 'a 4 rsvolation to 
nee tha fly wheel spin around at a great rate 
Ofl Boon n.H you "get steam up.*’ Just light up. 
fill th* boiler with water, and in » f«w minute 
the engine is running at top HPa*<i. Na\^ 
model lust out, runs on alcohol or cannod boat 
—MORE POW^R. Ha* fly wh**l for run< 
ding email mechanical toys. 


HOW TO PITCH. Book contain* l«sa»nj. 
by leading pitchers, writtan in aimpU Ian- 
suNtD* iliUAtraUowB- 2Sc postpaid* 


JOHNSON SMITH & CO., 

A copy qf our NEW CATALOG mallad on vacalpt of tO««*r tba Da Luxa 
Edition Mil cloth nindin* 25c. Bicgar and battar than over. Only booh of 
tta bind be •aiaianea. Nearly BOO pacaa ol all the lalaat trlcb* In magic, 
thn nowwat novaltiaa. pwixkaa, gamea. sporting Mada. rtibbar stsmpa, 
unwawa) and latarastin* b*>oka. cwrloaltloa In ao«ds owd plants. pIc.. on- 
procurabia alaawbors. Ramit by Coin, Mono* Order, Chock or wnwaad 
U. S. Paatsga Slampo. lav aJk artickaa llstad abova. Canadian monsyi 
• tsiaps and Postal Notaa accaptad H20% addad lor Cxchangs. 



fully Tested—Guaranteed to Run 

It i* foolproof, harmless. fuUr tested aod ruarantord 
to run. A Bcieotifio toy that illuetrstcs Iho principle 
of (be steam turbino. Run* for hours on one filling 
of water. Every boy ahould have one. Wonderfully 
wall made —splendid value (or tho money. Sella for 
ONLY ^5C. with 10c extra for poetago aod 
paoklog. Ea^y worth double. Bleetrie model 

RytOin* oImo ataitobla. Brie* tSc, po,/aoe /Ge extra ., 



ITCHING Pflwder 

I bOothtr good pno- 
:al tb* lotanaa dla- 


tbst (a Docaagary to start the 

-- - 


„ rolling Is to dgposlt* lit- 
ila of .tbs powdar or 
•oa*s hand 4nd tba 
can ba railed opoo U 

__ vigorous acrstcii, than xomn 

morafcr^tc^ sndatMlaotnauior^a. t Oc^z.Sl^ed 
Tor Kg* or Yso par doxao. ^fihlnbad by gxpraas, 


rest. Tba rasoit 1* i 


lANARCHIST BOMBS 

1 Od* of tbais gifts* Tleli 
Oroppad ti 

paopla will.--- 

starostloB tbso * Hmbnrgai 
ebaeea. Tb* amall anClratf 
diasppaars In a ghort Ums. 
10c. D«r .Bog,l 3 Boxa* 
for 25C., 7Be P*r doE- 
Box*** or B7-b0 7. Ob* 
grosB Q^OX**., BblpDtC 
by Express. WotPtapakL 



sneezing powder 

piac* * vory amsB amount of 
tbia powder on the back ol yool 
band end blow it iota the air, 
and watch them eneeia without 
knowio* th* raaaon why. It i* 
moat •maxiats to hear their ra- 
marka.^ae they never luspaet 
tha real sourc*. but think they 
faava caught it One from aa- 
Other. Between tba laugfaiim 
and aoeering you youraalf will 
ba having th* time ol your li(*< 
For poriie*, voiitieat meeiino* 
tat nide*, or any pUc* ^t al 
whar* thers ia • gathanng o| 
t)*opt«. it ta tbl reka mrdi 

PRICE 10*. 3 fee 2B«v TBc per doxan. Shipped by 

Exoress* Not Prepaid. 770 paprUVove^u CataloQ XOg 

CTTMl'C/rC 

Mono RINGS 

Lola ol harmleea fOD and 
bmu»am«ot wearing - 

ringa. Mode in Dlat„_ 

finigb (to reaerabia plati¬ 
num), vritb wording on 
•oam«1oid( as illuatrated. 
Fried 2B*- aa-fPoatpaid 





OCA magic 
EAsy 250 tricks 

LAST Aa axo*ll*o4 Uttla 
book oontaioutg 360 
parlor Tricka. triek* 
with ear d* f «o ioa.b a nd- 
kcrohiefo. agga. ringa, 
gtaa>ra, it«. 8o atmpl* 
that * ehild «*b per¬ 
form them. Profueely 
lllu*. Sent poatpd. ta 
any addreaa for only 
lOc. 3 coptag <*• 
25e postpaid. 


ADDRESS ORDERS FOR ALL GOODS ON THIS PAGE TO 

JOHNSON SMITH & CO. ® 946 * RacinOyWis. 
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Hotel Directory oF the Radio Trade 

The Hotels on this page are patronized by the Radio Trade. Make them your headquarters. 


BACK ISSUES of 
RADIO-CRAFT 

which you might need to complete your files, can still be had at the price 
of 25c per copy. Send us your requirements, together with your remit¬ 
tance in check or money order. 

RADIO-CRAFT 98 Park Place New York, N. Y. 


HELLO AMERICA!! 

IT'S HERE 

New York's Most Sensational 

Cabaret Restaurant 
FEATURING BETH CHALLIS 

RADIO <WOR) STAR 
VAL VESTOFF 
Vanities Dancing Star 
ETHEL ALLIS 
Danseuse dc luxe 
VITO & PIRI 
European Novelty 
MEDISCA & MICHAEL 
International dancers 

JOL HERBERT^ Master of Ceremonies 
in 

BOBBY SANFORD’S 

"WHEEL OF DREAMS” 

40 World's most Glorious Girls 40 
3 complete shows nightly — 7, 12, 2:30 A. M. 

SATURDAYS' MATINEE LUNCHEON 
with complete revue 65 cents 

Monte Carlo Casino 

48th Street West of Broadway 

Reservations — Lackawanna 7111 

NO COVER CHARGE EVER 


~The Hotel Royal 

The HOMELIKE Hotel of Philadelphia 
at Broad St. & Girard Ave. 
Philadelphia, Pa. 

Combines every convenience and home 
comfort and — commends itself to peo¬ 
ple of refinement. 

WITHIN 5 MINUTES OF CITY HALL 

Rates as low as 

r$ 1.50 $ 2.00 $ 2 . 50 —Single! 

1 2.50 3.00 dc iip^—Double! 

We make it our business to please 

A»k for Mr. Smithy Mgr, — - 

O-CRAFT for JULY. I 


utHy BtST./ 


On the Ocean at Manomet Point 

One of New England’s Finest Resort Hotels 

Surprisingly Inexpensive 

NEW LOW RATES 

Smooth Sandy Beach . . . Surf Bathing , . . 

Warm Sea Water . . . Swimming Pool . . . 
Tennis Courts . . . Golf Course ... On Hotel Grounds 
UNDER SAME MANAGEMENT 
MAYFLOWER HOTEL 

HYANNIS 

CAPE COD’S NEWEST HOTEL 

CHARLES A. DOOLEY, MGR. 

CAPE COD 
otMASSACH 


'3'“^ bTREtT U AVENUe • Ai y-C 


Tiv».in<vhA5T S t(^0 

ANNOUNCES 

A NEW POLICY 

AIL YOU CAN DRINK 

Week days $2.00 Saturday and Holiday Eves $3.00 

Lofiis Rimers CONNIE’S INN ORCHESTRA 


No 

Cover 

Charge 


Same 

High Class 
Rente 


3iSt. Louis 


THE 

AMERICAH 

HOTEL 


275 ROOMS 
WITH BATH 
$2.00 up 


"AmuiicanTIotel ' ^ 

MARKUrtSEVINTH 
Ohe 

Ti'MIJilCXNTtKN^ 
MARKET ^ SIXTH 


Out Food has made 
our J{eputaiion 

COFFEE SHOP OPEN 
UNTIL MIDNIQNT 
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yiclor 3Stage High-Gain 7 to 20 Watt Output yiClPl* 
Class“A” and Class“B”P. A. Amplifiers 

Available in a Variety of 1933 Improved Models for Universal Operation from 

6p 110, and 220 Volts AC or DC, 

Excellently Adapted for Sound Truck Installation$, Call Systems, Window Sales Demonstrations, Inter-OfBce 

Communication Systems, Lectures, etc. 


We have made available thit complete 
and extensive series of amplifiers, in¬ 
corporating the latest type tubes to 
cover various moderrx innumerable am¬ 
plifier applications* 


Every component part In these amplifiers was de- 
slitned to carry a substantial o%vr-load. to avoid 
break-down. Its generous construction can be 
gleaned by its dimensions of 13H hi. long. lOV^ 
In. wide. 6^ In. tall. Mounted uixin a sturdy 
chassis, fitted with all convenience-. >uch ts 
speaker field provision plug. Phono-Input Tap, 
voice coil outlet iilug. tuner voltage outlets, etc., 
etc. The AC operated amplifiers can furnish 
DC Field Current to a 2.500 ohm Dynuinic 
Speaker. If you desire to use any other typo 
speaker, we will Include a special 2..’»00 ohm 
choke to supplant the speaker field . . . 90c 
additional.) You will be Immensely thrilled by 
the almost Uncanny reproducing dualities of 
these aniar.ingly powerful ampMtlers. We want 
you to expect tlie most. for. you will not Ikj dis- 
apiiointed ! 



Additional Improvement jjf 3rd Stage 
Assures Maximum Amplification, Due 
to Its Highly E0ective Use as a Powerful 
PREAMPLIFIER! 


The huge output obtained from these amplifiers 
together with their high-gain cliaracterUtin 
make them Ideal for microphone, phono, or radio 
amplliication. 8pccially designed and OVER- 
siiED AC POWER Transformers and aux¬ 
iliary components assure life-long operation and 
trouble-free performance. 1o fully modernize 
these amplifiers, both a TONE C«)NTROL and 
VOm.MC CONTROL have been Included. These 
rcmarkalilc amplifiers are supplh'd in CO.\i- 
Pl.l-rrELY P.NCTORY ASSE.\IltLED form, and 
due to the self-explanatory coiim'cllon diagrams 
furnished, any novice can oulckly complete the 
very simple connections in order to make either 
of these amplifiers ready for operation. Highest 
grade parts make up these very easily assembled 
kiis—most all of the units having been made by 
such manufacturers as Westlnghouse. Victor, 
General Electric, etc.. etc. 


There is listed below a choice of UNIVERSAL MODELS for operation Irom any form of power, such as from’l 10 Volt AC. 2 VOLT AIR CELL installations. 110 Volt Commercial 
OC Lines. There is also available a special UNIVERSAL MODEL which mav be Operated from either I lOLVoll AC-DC or from a Six VOItStorage Battery.drtven motor generator. 
This latter model is Ideal for use In SO^UNO TRUCKS, as It permits optional use from all AC-OC commercial lines as well. 


CLASS AMPLIFIERS 


no Volt AC lA) Models 
) Stage, lo Watt Push-Pull Amplifier 

SPECIF IC.VTIO.VS: TUBES FMP1X)YED 2—36. 

2—2A3. 1—5Z3; CTItCUIT: Tlie fir.i 56 TuW in resintance 

coupled into th« serond M Tul*«*. which in turn feeda throuuh ■ 
“PUSH-PUI-L " input trnnafurni.-r into the t*»o 2A3 Ouln'it 
Tuliea: GAIN AT l.OOO CYCLES: 84 1} B.; INl'UTi 

For I’hono. I*f"li-U|i itiid Double Hutton 200 uhni ndcroplione. 
nnd Undio Tun-r 

Complete Amplifier Less Tubes and <9 AC 
Speaker 

SPECIAL OFFER: Above Amplifier Complete With Set of 
Genuine Matched Tubes and One ll-ln. cO 

WRIGHT OE COSTER DYNAMIC SPEAKER.. 

(Additional Speaker $7.3S) 


a Stage, lo Watt Push-PuU Amplifier 

TUBES REQUIRED 1 — S7 . 2—2A3. I—5Z3. $9.75 


UNIVERSAL AC—DC MODEL 
Two Stage Pash*Pall Amplifier 

No Power Transformer Is Employed! Uses Two 
Voltage Doubling 25Z5 Rcrtiller Tubes on 110 
Volts AC Output on NO Volts AC 5 WATTS. 
Output on 110 Volts OC 2Vi WATTS. 

Tabes Required; i c/x 

1-237, 2-43, 2-25Z5, 


no VOLT A.C. CLASS “A” MODEL 

S Stage Watt Pentode Amplifier 

Availnlile with choice ol operation with foUoM iiig tuhes: I--.VI 
(or 226. 227) Ist stage. 1—.5ti (or ?26. 227) 2u.l stage. 2—50 
(or 2 — *7l 3rd singe. 1 — 280 or h 3 rectifier. 

TVgWATT Uss CQ / 4 C 

amplifier Tubes ^0.^3 

SPECIAL OFFER: Above Amplifier, Complete with set 
of Genuine Matched Tube* (specify type numbers desir¬ 
ed) and one WRIGHT DE COSTER Cf A AC. 

SPEAKER 


CLASS AMPLIFIERS 


no Volt A. C. S3 Model 

3 Stage 20 Watt Push-Push Amplifier 

SPECIFICATIONS: TUBES EMPLOYED: 1 57. 1—89. 

2 — 53. 1 — ^83; CIRCUIT: The hrst 57 i* transformer coui.led 
tntu a hull gam 89 IVntoile driver tul.w. «hichfeeda through 
a apeciitl „tf>|i>.do» n parnllel |>issh-t>usli traiistornn-r nito I lie t» o 
.53 Uunl <-l.ass B ' output tuh..^: CAIN AT 1,000 CYCLES: 

Htt D. B. INPUT: For Phono. Pick-up. Doubla button Micro¬ 
phone and Kadio Tuner. 

Complete Amplifier Less Tubes and £-«0 ne 

Speaker ’ . . ^ A ® 

SPeCiAL OFFER: Above Amplifier Complete With Set 
of Genuine Matched Tubes and TWO 11 In. a cn 

WRIGHT OE COSTER.dynamic SPEAKERS. >34*90 



no VOLT D* C* 48 MODEL 

% Stage $ Watt Push-Pull Amplifier 

TUBES llEtiUtllEI). 1—237 (Ist 8ta..'e). 1—237 (2n.l Sta.:r' 

2 —48 (3rii MuKcI. 

CLASS “A” Uss Co 

AMPLIFIER Tubes 3 


TWO VOLT— 49 MODEL 
, Stage Watt Puih-Puih Amplifier 

Tube Filaiti.-nt* are lit from a eh.iice of .\ir Oil. 5 5' 1 ii. 'in 

.Storage ItHirry. (,r T>eo C<itiirni>ti Dry Cells. rL,.,« currvtii 
reqiiiren.ruf .. IHO e,.|ia 20 40 mil- 

TUBES required: 1—232. 1—231, 2—49. $7.25 

Universally Oper 

ACCESSORY PO 

n*-sixil,-J I .. ...r wit), 

C1.-S-. -If I'l.^lt !■•. -11 70 AI 

110 Volt AC Power Pack 

I'criiiita i;.. .-.niirleie u|M-ra- 
linn uf tlie 7'J Hush-Push Ain- 
plUiCf from 110 vult .\C. 

Furnishca nil 
I'late 

ated 6 Volt D. C* 

WER SUPPLIES 

tlm 12 W:tTT (X H 3 SUCc 
,H,lif).r It.:;,; ... tnc ri*lit. 

Storage Battery Operated 
Motor Generator 
K-rtiiiis the ci»ri.|.]-i.- npprtt- 
^..ri uf lUi-7tf Pusli-Pueh Arn- 
pllher from i 6 volt si..rage 
biiler.v. Furnishes ■ *1 ni-r- 

r«s:iry pluie — 

voltages. 

SI 7.50 

and 110 Volt A. C. Amplifier System 

SIX VOLT— 79 Pash-Push MODEL 

May also be completely operated from 110 volts AC with 
the special Power Pack illustrated to the left. 

3 STAGE 12 WATT AMPLIFIER 

TUBES REQUIRED: 1—237. 1—89, 2—79 

Tub* fil«ni.-nts am lit from m car sforagc hntiery nr from dry 

celU. f’lai.- .. Itequired: InO viilis gl 65 t.» 115 n<il* which 

niiiy be obl-iiii,-.l from ’ H" bnticfi.-ii or from ;i..‘ st,.-ciiu 6 volt 
opcfiiied tliolor generator illustroted to the left 

AMPLIFIER LESS TUBES . $16*8$ 


Additional Equipment Designed to Match Above Amplifiers 


Allen Hoogh 110 Volt 
A* C* Phono* Motor 



Only IM Lp. thick. Re- 
vi>lvc« lit an exact <i|>ccd 
of 78 R.l*. M. despite any 
voUnKO vari:ttiaits in 
Power line. 10 incfi turn¬ 
table included. 


Fationallu AdrrTtiscd 

Phono* Pick Up 

Extremely ^ 

nenrtiiiyn. g 

E a u i 1 > P e d \ £ 

with volume 

control. M 

EXTRA $£95 
SPECIAL ^3 



All-Purpose P. A. Amplifier 
**Mike-Pliono-Radio*' Con¬ 
trol Unit 

Permits any Vol¬ 
ume of Micro¬ 
phone Speech to 
be Super-Im¬ 
posed Over Pho- 
Rear View no Record.*! or. 
Radio Repro¬ 
duction! Controls the Volume of 
Ench .One Independently! Ideal for 
Speeches with Musical Background, 
furnished by either Phono-Records 
or Radio TunersI 

A 0-2.'» niilliammeter nnd rheostat arc inserted 
into c»ch microphone button circuit. Hermit" 
iH-rfect current .’id^usimenl (or encli "MlKE.' 
.V apeciol pliOfM) pIck-Up matched input irnns- 
(ortiter is self-coni.ained- Black crvstiilUnc Aniah. 
6x5’'ikU in. Only two wirt-N tired be connected 
to any on.- of the above atnpli. qf A 
her input circuits. ^Alr*^W 

Equipped with Input Tone _ 

Control . $19.SO 

(5aec:/v tA« i'nipe.ianr« of tht phono, piek-up anti 
of tht •MteropAun* lo 6* emptostit.) 



WRIGHT DE COSTER 

DYNAMIC SPEAKERS 

l-landlee peak loads of up 
to 13 Watts- ideal for 
all P. A. Amplifiers. I I 
Inch Diameter. Witli- 
ettin<L* terrific volume. 
j|irh<>s ilocP. A hunky >i*o 
I.MHEI>ENCE MATCH I NO 

OUTPUT TUaNSFOKMEA >• 
attached to the nii-(;il frame. 

The periphery of the cone is 
Armty iflutsi to n flexil.ln rit.hed 
disc. All,I ri»n (8 olmio 

tmped tncf) uill n.-ver xo out of ndiustmenl 
FurnUh-il » .iir choice of ailncleor push-pull 
output transform, r. Stair poa er toliea Uncd. 

DC Model with choice ot 1,000 
or 2,500 ohm field __ 

DC Model lor 6, 12 or 32 volt >7. 
operation.' 

Combination Model Equip¬ 
ped with TWO FIELDS 

for 6 volt operation and choice ot an ad¬ 
ditional 1,000 or 2.500 ohm field. Per¬ 
mits Universal oPcr.ation of amplifier or 
receiver from 1 10 volt AC or CA 

DC or 6 volt stonigeb.ittery. 


Ratiorta/lil A dvrrf i>frd 

200 Ohm Double Button 
Microphone 

Renitirkably aon.siiive 
—Tf.vers w'ido fru- 
Ouency range. A, 
tuhl worth, 825.00! 

*5iS 



Universal Combination 

Phono-MIcrophonc .md Radio Tuner 

input M.itchlng.Transformer 

I|crmire univeranl input spplics- 
tinn. from one transformer. Uni. 
rcrsal i'lmno-Hickup. .fiolfi 200 
and 500 oliTiia, a. well n. 3000 
uhms) snd .M icrtiplionc (Sinxlc or 
Double Button 200 qf OC 
uhmsi Trnnaformcr 


m 


Universal OuTpuf Transformer IS Ohm Secondary, Tapped at 8, 4, and 2 Ohms . . $2.75 


All offers are F. O. B. New York, and subject to prior sale. Terms: 

may be paid on delivery. Or, deduct 2% 


A deposit of 20% is required with every order* 
if full amount is sent with order. 


Balance 


GRENPARK CO. 


Dept. RC 


245 GREENWICH STREET, 
NEW YORK, N. Y. 
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JULY SPECIALS! 


E very month we list on this pnj?e certain STAR * items, which are 
NOT LISTED IN OUR CATALOG. These are all specials of which 
the quantities on hand are not sufficient to cataioi? them. Once sold out, 
no more can be had. First come, first served. ORDER NOW, TODAY. 


No One Undersells Us! 


STOP SHOPPiNG, The lowest prices are riirht on this page. No one 
vndcraeUs as We meet any price on ANY NEW Merchandise. Order 
dirwt from this page and save money. 100% satisfaction on every trans¬ 
action, Take advantage of these special otfers. ORDER NOW. TODAY. 


$io!s 5 Greatest Buy In America! 


★ “PEERLESS” 7-TUBE SCREEN-GRID T.R.F. RADIO RECEIVER 


Only 

$ 10.85 


Complete with Full Dynamic Speaker 



Front Vievy 


Limited Supply—Only as Long as They Last—Order Today 


tliere were a creator value ilinn this ofTeretl before, we have yet to see It. 

1 .^ ■rlertiTliy and sensitivity of this 7-lube rceeJrer due to Its three tuned stages 

^e just us sharp jis ifxiae of an evpenslvc Il-tube Huperheteroilync receiver. The 
Is ‘l«?icrlhed as 'standard." Its circuit U none 

othCT than ihe trood old lUndby" TIIF type which Is the most reliable and the 
mwl fwlprwf ever t^sUned. It incorimraled Ixto staKcs of tuned Il.F. ampllllra- 
r tulles: the power detector Is u '24: a sinitte slatto 

nr AF vollaire amplification utlllrlni! t!ie type ‘27 tube. feetU a 247 super- 1 tower 
Pentode the fUll wave rectifier Is an ‘80. All provisions arc made for supplyInK field 

power for the 9 inch Genuine .Matrnavox. fully shielded full (lynamic sneaker. Doth 

cone and spider of this excellent rcnrmlucer are made of Uurtex to Improve the 
nun note response (brilliance) without Impalrlm: the low note production. 

Tutilns Ls extremely simple, the tuned tlnuilts belnit controlled by a sliiKle central 
knob; a vernier drum-ty|»e illuminated lunlni; dial Is employed. The second knob 
wnircls the on-on switch and the Milrd, the one on the rlcht, volume control. Colls, 
luntnc-condenser-kani,'. filler condenser bunk, output choke and by-Pass comicnser 
bank are all individually shielded. The chassis Itself Is made of non-maKnelic 
aluminum. 


The use of three tuned circuits, employing screen-grid tubes and high gain R.K. 
(runsformers. together with raretui wiring, and by-passing, result In lilgli sen- 


customers Inform us that a good variety or distant 
stations rome in like locals. Tone ciualliy. too, is extraordinarily fine. Despite the maze 
recently thrown upon the market, it Is generally conceded that for aver- 
^ single 217 pentmie supplies adeouate power with Ihe least distofiion. 

I ^ rceclver. wired ami ready to use. and complete 

this phenomenally low price? Here 1$ an excellent 
ion nf wide-awake service men to "clean up." 'rhere are little more than 

-I rwelvers li-fi gnd at this low price, they ire hound to give out In very 

Jiorl order. Kxneriinenters will fimi In this chassis thn lalroratorv "monitor" they 
® ""hen things got cheaper." Rememher that the supply 1| 

trxexFol tc ulualffeOe 

Overall size 21 


first conie, first served." Tlic moral Is don't delay, order today. 
X 8 X 8^4' (set only). Ship. wt. 45 lbs. 

List Price $75.00 

NO. SP-2000 Peerless 7-Tube TRF Receiver « ^ f 

YOUR PRICE with speaker but less tubes . . Jl M 
limited supply — ORDER TODAY — TOMOR- ■ ■ ■ 

ROW MAY BE TOO LATE 


MO' 


U. Se 


^ A TREMENDOUS BUY! 


Navy Airplane-Type Transmitter 
and Receiver 


transmitter 


BRCASY PiATE 




Doerle 12,500 Mile Short-Wave Set 


Although the Doerle is a low-priced re¬ 
ceiver, yet it pulls in short-wave stations 
from all over the world. REGULARLY, in 
practically any location, not only in this 
country, but anywhere. Thousands of ex¬ 
perimenters have built their own, and have 
obtained miraculous results. All the usual 
‘bugs” have been ironed out by us in such 
a way that you rnay order every receiver 
with full confidence, that "it will do its 
stuff'* anywhere. It is possible for us to 
sell cheaper parts for the complete receiver 
at a lower price. But then we could not 
guarantee its performance. Therefore only 
First Class Material Is Used. 


Only 300 at this Unheard-of Price 
This microphone and headset outfit 
was built especially for the U. S. Navy 
Aviation Corps for plane-to-plane and 
plane-to-ground communication. Con¬ 
structed under rigid governmental 
supervision. 

The Outfit consists of a low-im¬ 
pedance carbon transmitter securely 
fastened to a meUil breastplate and a 
set of heavy-duty, low-impedance ear¬ 
phones provided with soft rubber cush¬ 
ions. A specially constructed switch 
on the back of the breastplate, controls 
the microphone circuit. Twenty-eight 
feet of heavy conductor cable, termi¬ 
nating in a special brass plug, is fur¬ 
nished complete with this outfit. 

The U. 8. Government probably paid more 
than ;130.00 for eaeli of these outfits. Yet, a 
fortunate purchase hermits us to sell them to 
you at $1.95. COMPLETE, as shown in the illus 
iration aboye. There Is no truest ion but what 
considerable use can be found for these delicate, 
yet sturdily constructed Instruments. Kiiip. wt. 
of cm Ire outfit, 7 lbs. List price $40.00. 

No. B7E16 U. S. Navy Airplanc-Type 
transmitter and Receiver. 


YOUR PRICE. 





RADIO AND SHORT 
WAVE TREATISE 


RADIO 


SHORT 
TI WAVE 
^ TREATISE 



-AvujI yourii^ir hum of Ihe onponunity to 
e ih* !• UEL IMS Edition of-.urllnilio 


receive ih, t UEE 193a Edition of .urltn.lio 
•ml Short Wuyr Tiv.ntl*.; 104 solid 
pages of useful Informal loo. radio 
, diagrams .md Illustrations 

!•«« ^lloriHl wet ion «riiK vnlunhie in- 
^rinution not found .mywhere el«e. Speel.d 
coneWeralion Im-ch riwn to (I.e rmlm 

wi!b.I.* 1 .‘••“f- Anionn the new 

luted Hrc the follow. 


HCRC fs A Partial list or 
contents 


rundamental Principles of Radio- 
Ohm's Law-^Oiscusslon of Ne«v 
Tubes—ConstructinK a '‘Triple-Twin** 
Amplifier—-All about Superhetero¬ 
dynes—Eliminating Man-Made 
Static—^Constructing a Two-Tube 
Short-W.ive "Globe - Trotter'* Re¬ 
ceiver—S3.00 Priae Suggestions-^ 
Radio Kinks, etc.t etc. 


Over 100 New Hook-Ups, 
Etc. 1000 IMuittrations. 


WRITE today. Enclose 4 
cents for po.stage. Treatise 
sent by return mail. 


This rccclTcr 
is eXiiClIy at 
IMuidrated. Slac of aluminum Panel 1« 9 x 8 % 
Inches; base 9 x 6‘/4 Inches. List of maierlal 
Usetl: 2 ilammarluml .09014 Condensers; 1 Car- 
ler 20 ohm itheoslat and Switch: 1 standard 
AimHo Transformer; 2 Kurte-KasCJi Vernlei 
DIaL: 3 Itukeihe Low Loss Sockets; I Micamold 
K<|Uallr,er Antenna Condenser; l-.OOOl mica 
|■|xed Condenser; 1-5 niegolim Curborumiuin 
Grid Leak; 2 Telephone Pin Jacks; 1 Aluminum 
P.^”?** i '®neer Raseboaril; 1 Bakellte Rheostat 
Knob; 2 double bliullng posts: 1 set of 4 
Loss Short Wave Plug-in Coils; 4 -Page instruc¬ 
tion pamphlet ami blue prints; 1 Set of Hard¬ 
ware. Wire. etc. Complcie shipping weight .5 lbs 

TUhe 12.500 mjle doeiiLE 
SHOUT-WAVE llECElVER. completely wired 
and tested as per aimve specifications. 


$ 8.90 


YOUR PRICE . 

No. 2141. TWO TUBE 12.500 MILE DOEKLkl 
SHORT WAVE RECEIVEU KIT. with all parts 
as specified above, but not wired, with blueprint 
ronneciions and Instructions for operation. Com¬ 
plete shipping ueigiit 5 lbs. 

^ OUR PRICE . $7.70 

.No. 2142. COMPl.KTE ACCESSOR!FS includ¬ 
ing the following: 2 six months guaranteed Neon- 
iron type No. 230 tubes; one set of .No. 1618 
itrandes Matched Ileailphones; 2 No. 6 standard 
dry cells: 2 standard 4.5-volt "B" batteries. Com¬ 
plete shipping \eeight 22 lbs. 

YOUR PRICE . $S-40 


if 


WE ARE A WHOLESALE HOUSE AND CAN¬ 

NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C.O. D. shipment is desired, ple.-ise remit 20% 
remittance, which must accompany all orders. 

If full cash accompanies order, deduct 2% dis¬ 
count. Send money order—certified check—U. S- 
stamps. 


Radio Trading Co. 
102 Park Place 
New York, N.Y. 


ORDER FROM THIS PAGE. You will find spe¬ 
cial prices from time to time in this magazine. 
Get our big FREE catalog for the greatest Radio 
Bargains. 

Should you wish goods shipped by parcel post, 
be sure to include sufficient extra remittance for 
same. Any excess will he refunded. 
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ANNOUNCING 

THE 1 9 3 4 

OFFICIAL RADIO SERVICE MANUAL 

This new manual has been in actual preparation for several 
months. The vast amount of important data, which we have 
received from manufacturers who are assisting us in the 
compilation of the book, leads us to believe that the 1934 
Manual will be more valuable than any previous editions. 


T he necessity of GERNSBACK 
Manuals in the radio field has been 
shown by the fact that the total 
sales of the first three OFFICIAL 
RADIO SERVICE MANUALS, includ¬ 
ing the new CONSOLIDATED EDI¬ 
TION, now exceed 80,000 copies. 
Radio Service Men and 
others engaged in various 
branches of radio know the 
importance of such books, 
and how they must depend 
upon them for reliable in¬ 
formation. Whether for 
public-address work, tube 
information or a circuit 
diagram, the material 
needed is ceilain to be 
found in one of the OF¬ 
FICIAL RADIO SERVICE 
MANUALS. The GERNS¬ 
BACK Manuals have been 
constantly used in refer¬ 
ence work by leading radio 
set manufacturers, mail¬ 
order houses, jobbers, deal¬ 
ers and, most extensively, 
by Service Men, for whom 
these books are invaluable. 

In the planning of the 
1934 OFFICIAL RADIO 
SERVICE MANUAL many 
things have been taken into 
consideration. First, how we 
could reduce our own costs, 
and in turn pass these sav¬ 
ings on to our readers. 

Second, what information 
not contained in previous 
editions of the Manuals 
must be incorporated in 
the 1934 edition and would 
be of utmost importance to 
its users. Third, what ad¬ 
vance information we could 
print that would be useful 
in the future. 

After careful analysis we 
found that the total cost of producing 
the 1934 Manual would be consider¬ 
ably less than in former years, and 
that at this time we could reduce the price 
of the book to our readers. The Fourth 
Edition of the OFFICIAL RADIO SERV¬ 
ICE MANUAL will sell this year for $3.50. 
The book will be published like the 1033 
Manual—the volume will be sent to you 
complete. BUT, AS USUAL, WE HAVE 
A PRE-PUBLICATION OFFER WHICH 
ENABLES YOU TO BUY THIS BOOK 
NOW, AT A CONSIDERABLE SAVING. 
The special i)rice at which you can buy 
this volume is $2..50. THIS IS A REDUC¬ 
TION OF IN COMPARISON WITH 

THE PRICE OF LAST YEARNS MAN¬ 
UAL. It pays to order your copies now! 

Anticipating such information as may 
serve future ratlio needs, we are holding 


many pages of the Manual open until the 
very last minute. Any timely “dope" which 
we then receive will be included before go¬ 
ing to press. 

In preparing this new edition many of 
the outstanding problems of the Service 
Men have been considered—methods of 
servicing, the new equipment constantly 


Contents of the 1934 Manual in Brief 


^ Diagrams and sarvica notas, mora complata than avar bafora in 
any MANUAL. Not maraly tha schamatic hook-ups will ba found, 
but also chassis drawings showing parts layouts, positions of trim- 
mars, neutralizers, ate. 

9 Voltage readings for practically all sets, as an aid in checking 
tubas and wiring. 

S All values of intarmadiata-fraquency transformers used in supar- 
hatarodynes, with tha manufacturers’ own suggestions as to correct 
balancing. 

^ Detailed trouble-shooting suggestions and procedure as outlined 
by tha manufacturers' own engineers—in other words, authentic 
"dope” right from headquarters. 

^ Values of all parts indicated directly on all diagrams. WE WILL 
POSITIVELY NOT INCLUDE DIAGRAMS FOR WHICH PARTS 
VALUES CANNOT BE OBTAINED. 

® A special section for reference to A.C.-D.C. cigarbox midgets. 

9 A special section for reference to automobile radio. 

9 A special section for reference to public-address amplifiers. 

® A special section for reference to short-wave receivers. 

® A special section for reference to remote-control systems. 

® A complete compilation of radio tube data, covering both the 
old and the many new types. 

^ A special section devoted to test equipment, analyzers, etc., with 
full diagrams and other valuable information. 

® A complete lilt of American broadcast stations with their fre¬ 
quencies in kilocycles; extremely useful in calibrating and checking 
test oscillators and in calibrating receivers. 

^ Free Question and Answer Service, the same as In our last two 
Manuals. 

® No theory; only service information in quickly accessible form, 
9 Absolutely no duplication of any diagrams; nothing that appeared 
In any of the previous Manuals will appear in the 1934 MANUAL. 
This we unconditionally guarantee. 

9 A handy, easily-consulted master Index making It easy for you 
to find almost anything pertaining to your service problem in¬ 
stantly. This index will include all the diagrams published in all 
the previous GERNSBACK Manuals, as well as the 1934 diagrams. 
A big convenience and time saverl 


As in previous years, the 1934 Man¬ 
ual will also include a FREE QUESTION 
AND ANSWER SERVICE. In each book 
will be found 25 coupons, which en¬ 
title you to free consultation on any radio 
service topics. These coupons give you a 
complete mail service—questions on servic¬ 
ing and operating on any set or circuit 
are answered promptly and ac¬ 
curately by the editors. Re 
member that, at the regular 
rate of 25c per question which 
is usually charged by radio 
magazines, this service alone 
is worth $6.00. And for the 
Manual, we charge only $2.50 
at the pre-publication price. 

It is quite evident that the 
1934 Edition of the OFFICIAL 
RADIO SERVICE MANUAL 
will be a decided improvement 
over previous volumes, and 
will even surpass the high 
standard of the former Man¬ 
uals. 


special offer for 

LIMITED TIME ONLY 

In extending this privilege 
to our readers so that they 
may save by taking advantage 
of the low price of $2.50 which 
is the pre-publication offer, we 
have decided that the oppor¬ 
tunity should be open only 
until the 15th of July, 1933. 
YOU SAVE A FULL DOL¬ 
LAR BY SENDING YOUR 
ORDER TODAY. The book, 
as Usual, comes to you post¬ 
paid and free of all additional 
charges. 

No need to delay sending us 
your order—the 1934 MAN¬ 
UAL, like its predecessors, is 
a necessity in your business. 
We strongly advise you to or¬ 
der your copy today, and then 
you will be certain to get one 
from the first printing of the 
book. The 1934 Manual will 
be ready in about eight weeks. 

Mail the coupon today. 


needed to cope with new tubes and sets, 
and the other fields of radio, such as pub¬ 
lic-address systems, short waves, auto radio 
and others. 

The illustrations in the 1934 Manual will 
be more explicit than before; inasmuch as 
the diagrams w'ill not be limited to the 
schematic circuit, but other illustrations 
will show the parts layout, positions of 
trimmers, neutralizers, etc. There will be 
hundreds of new circuits included, and not 
one from any previous edition of the man¬ 
uals will be repeated. This we xuicondiiion- 
ally guarantee. 

The number of pages in the new Manual 
will exceed 400, with hundreds of illustra¬ 
tions, including diagrams, charts, photos, 
picture layouts, etc. The size of the Man¬ 
ual will be the same as that of the former 
volumes—9x12 inches, with a flexible, 
loose-leaf binder. 


RC-733 

GERNSBACK PUBLICATIONS, Inc. 
96-98 Park Place, New York. N. Y. 
Gentlemen: Enclosed you will find my 
remittance of $2.5U, for which you are 
to send me One Copy of the 1934 
OFFICIAL RADIO SERVICE MAN¬ 
UAL aa 80 on aa it cornea off the press. 
I understand that $3.50 will be the 
price of the Manual after it is printed 
and the pre-publication price of $2.50 
will then be withdrawn. [Send remit¬ 
tance by check or money order; or 
register letter if it contains cash, 
currency or unused U. S. postaKe 
stamps. ] 
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I 

I Name.. 


Address. 
City. . 


State.. 











This Offcrins on Jewell-Weston & National Products 

is No Ordinary Eyent* 

Such Bargains Come Only ONCE in a Lifetime 



Jewell & Weston Instruments in a Final BIG Close out. Each set furnished with Na-Ald X Y L single 
adapter. A chart giving full detailed information goes with each checker. Also guarantee card from 
Jewell Elec. Instrument Co. List price $125. Lowest price these were ever sold was $94. Until we 
offered them for $39.60 and sold several hundred. The balance are slashed to 


$2975 


Jewell 214 Tul>c sel¬ 
ler. in cast 

ntuminum: 9' three 
color dial meter*, a 
dandy unit. Only 
42 lelt. 8i>(;cLal 

Jewell S36 — In 
ttcneral appear* 
once name a«< the 
538 — xei*tn the 
sriMie tiil>e!<« an the 
538—only 15 left 
at 

$2975 


NAVY TYPE 



TELEGRAPH KEY 

List $3.60, Navy 
knob—Tung¬ 
sten contacts. 


While d»l oe 
they last. V 

Without navy knob . .$1.10 



Jewell 538 
tube aeller. 
This is the 
one that 
every dealer 
wants. Sow 
you can af¬ 
ford to buy 
two or more 
at this special 
price. Only 
65 left. Our 
price only 


The 214— 

-536—538 

will 

test the 

following 

tubes 

2A3 

112A 

33 

42 

57 

81 

2A5 

120 

34 

44 

58 

82 

5Z3 

22 

36 

45 

59 

83 

15 

24A 

36 

46 

71A 

84 

19 

26 

37 

47 

76 

85 

OlA 

27 

38 

49 

77 

89 

1 

30 

39 

50 

78 ’ 

UX199 

10 

31 

40 

55 

80 


WD12 

32 

41 

56 




Jewell 534 Panel type 
tube seller; 3G sock¬ 
ets ; List $164. 

Only 6 left. 


‘55 


Weston 663 Volt Ohm- 
meter $60 list Special 


*44 


10 


Jewell & Weston 
Meters 

We have a complete 
stock of panel type 
instruments at regu¬ 
lar wholesale prices. 
Write for Bulletin 
of the particular 
one you are inter¬ 
ested in. 


Weston 566 
Set Analyzer 
Complete 
with G and 7 
pronK adap¬ 
ters. List 
SI 15. Only 
19 left. Our 
Special price 

' 55 ’' 



IF\A/FI I AAFTFPC them, packed and shipped for export. The order was can- 

JCVf LLL fVlLlLIXt^ celled when the meters were on the pier. We bought them from 
the exporter. Look 6ver this list for values—all new, factory guaranteed, metal cased in¬ 
struments. 

2" flush mt. List $7.50 2" flush mt. List $7.50 Lowest price ever sold 



2" flush mt. List $7. 


No. 136 

O-Sv.D.C. 

0-8 

0 10 *• 
O-lOO ’ 
0-7 -150 “ 


$|95 


No. 190 
A.C.-O-li^v. 
0-3 
0-5 
0-8 
0-15 
0-20 
0-150 


$295 


$295 


0-80 M.A. 
0-100 M.A. 
0-200 M.A, 
0-.300 M.A. 
0-500 M.A. 


Lowest price 
ever sold 


Lowest price 
ever sold 


No. 135 0-6 M.A. 

0-10 M.A. 

0-15 M.A. 

0-25 M.A. 

0-50 M.A. 

No. 135 0-3v. 10.000 ohms CO QC 
No. 135 0-4 v4v. 15.000 ohms ^PtClal 
LOWEST PRICE EVER SOLD $5.88 
No. 165 Thermo Couple R. K. Ammeter, 
$4.95. List $12.35; lowest sold $9.12; 0-1 
amp.—0-2 amp. 


National FB 7 Superheterodyne 



The Sensational FB 7 Su¬ 
perheterodyne at lowest 
wholesale prices. 

FB 7 Receiver, stripped, 
$26.46 

FBX Crystal filter model. 

With air tuned 1. F. 

$42.92 

All coil ranges, each. 

$5.88 

6887 AB Power supply. 

$14.42 

5897 AB Power supply. 

$20.29 



Prices reduced to. 

Coils—12 sets ranging 
from 9 to 2000 meters 
at 40% and 2% off list 
price. 


NATIONAL SW ^ 

The Popular SW V 
3 receivers now ^ 
available in three mod¬ 
els—for 2 volt D.C. 
tubes, volt A.C. 

tubes or 6 volt A.C.- 
D.C. operation. $1442 


Standard H. F. 
National Midget 
Condenser— 

180 Isolantite insulation 

8. T. 50 50 mmf.$1.06 

"5 7,5 mmf. .. !.l7 

100 100 mmf. . . 1.33 

150 150 nmif 1.47 

NATIONAL PRODUCTS 

We have a complete line in 
sti>ck—imrU. net*: for rcccivinn 
and trnnnmittinK. Get our 
lowest wholesale prices. 


National SRR S meter, 3 tube 
•et—Using a 3G screen grid rcK. 
detector, 37 intermptfon fre¬ 
quency oscillator find an 89 
lientcMlc audio iiitiplifior tube. 
The receiver requires G volts. 
A supply and a 135 volt H sup¬ 
ply—either b Imitcrics or A.C. 
onerntc*! power pack auituhlc. 
The National 58M A.U. potver 
pack will supply both A 
and R voltaitcs. 8ct >|70 

complete It tu’iea. " 

l.ist S2.5. Biiccinl . . . 

10-20-40 trictcr coils. . each $0.44 
80-t0«l meter cmib . imlIi 1.03 


‘ 14 ’ 


KENYON 


Remember there are Kenyon trans- 
foriiiors and choke.s to fill every 
amateur ond broadco-st requirement. 

We carry a complete lino of this 

equipment and will be glad to furnish bulletins and our low¬ 
est whole.sslc tiricos on request. 

KENYON REPLACEMENT POWER 
TRANSFORMERS 

rrovidfHj with ijtd<rrr«Al mounti>U brarkru imd convenient sold-rlnK luK*. 

I . ‘yrrly idenUlieU. 

TYPE KR-1. Hich volUKc. 700 rolls C.T.. 125 .MA: 5 voJis. co OC 
^ C.T.. 104 atiit., .. 

TVP£ KR-2. UmIi volisiie. 580 rolls C.T.. »$ .MA: 5 volts. smp.; 

1-a volu t.2 uinp.: 2.5 CT.. 1.75 ninp; 5 volt*. C.T.. 1.5 j 

TYP^ KR-3. Hi(K volinse. 050 votii. C.T.. 00 iviA: 5 vulis n c. 

2 5 volts. C.T.. 1.5 amp.: 2.5 volt*. C.T. 8-.^ amp. ^ J , / 3 
8R-4. liizh voltuk-e. 580 volti C.T.. H5 XI.1; 5 volt*. 2 ump.: iM "re 
24 vohs. C.T-. •'«P : 2.5 volts. C.T.. 7 amP . $J . / D 

KR-5. llish voUaao. UUO volts. C.T.. 150 M.t; 7H volts 2H omn.: 
7 >4 volt*. C.T.. 2>i limp.: 2.5 volt*. C.T.. 10 ump.: 1.5 volt*, •JC, 

6.3 amp... . . , , .V«3. * 3 

8TT. Fik 'runs for tube checkers; vuitAZes avaiiuble; l.i.i.5- tf-i -re 

2.5-3.3-5-0.3-7.5-15-25-30 . $J./3 

]'l*i«. ond F»l. trnnsformer—Push type models. 

K-40. Kor 4 lube mi,tsets; prim. M5 volts. si>r. «S0 volts, at 40 .\IA: 5 
■2 amp.; 2 volts. C.T.. 5H amii.l ekecirusliilic sliield 4rf\ QC 

nml rolls. C.T.. zrounded. ^U.33 

8*67. For <l ond 7 tube ree. prim.. 1 l.'i volts, s.-e. 700 volts,C l * 71 ! 

r .75 MA; 5 volts. 2 amps.: 244 volts, W amps... ^ 1 , f J 

8-90. Kor P nnd 10 tube ree. and power iimp.. prim. 115 volts 
"5U volts, 100 MA: 5 volt*. 2 amps.; 2H volts, ^2 QQ 


WESTERN ELECTRIC 

Signal Corps Type P-11 head phonea: never .sold 
bclosv S7.60 a pair. Now at a typical LEEDS 
bargain price, per Pair, of only.$3.95 


Genuine Type C Baldwin 
Phones 

$12.00 J.iat—Mica diaphriiKin. Limited quantity 
—only 2 pair to n customer. Special $3.75 
Imported 4Ut>0ohm feathcrweiglit nliones. 8|>cclal 
$1.35 

Acme 2000 ohm ferilherweight phones. . .$1.15 

Acme 4000 ohm fcatlicrwciKht phones . ... I.4S 
Kellogg nnd Atnirlion Single-Button Nticrophoncs. 
bicjtl for portable tratuitiiittcr. Extra Special 
$1.75 

General Radio Products 

We Carry a Complete Line of i'arts in Stock. 


No More Out-of-Date Equipment with the 

SIMPLICITY ANALYZER UNIT 



Used with any general 
purpose meter. 

Makes a basically per¬ 
manent and simple an¬ 
alyser. 


Will test ALL the new 
tube circuits—like the 6A7 and the 99 XYZ 9 
(if and when it comes out). 


Complete kit of 
parts as shoivn in 
article 


$1325 


/ncludinff S ana- 
lyzcr plup adap¬ 
ters and chart 


C. r.. 4 aini>s.: 2X volts. C.T.. I’J amps. 


We do not publish a catalog. Lowest 
current prices, quoted by return 
mail on all short wave apparatus. 
Hundreds of other items at Big 
Special Prices. 


lEEPt; 


45D Vesey Street, New York City 

New York Headquarters (or Trantmilting Apparatus 


ACCESSORIES 

4*/^v. small C battery.. .$0.31 

Tri-Leeds quick-change test leads. 0.35 

Leatherette Portable Case and cover.. 2.50 
Complete drilled panel available. 


MAIL ORDERS FILLED SAME 
DAY 

C. O. D. Orders Must 
Be Accompanied by 
109 ^ Deposit, Include Postage 

















































